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DOTAP 5%, L1 (5 %)
DOTAP 5 %, L2 (2,5 %)
DOTAP 4,5 %, DOPE 0,5 %
DOTAP 4,5 %, DOPE 0,5 %, L1 (2,5%)
DOTAP 5 %, DOPE 0,5 %, L2 (2,5%)




























DOTAP 5 %, L1 (5%)
DOTAP 5 %, L2 (2,5%)
DOTAP 5 %, DOPE 0,5 %
DOTAP 5 %, DOPE 0,5 %, L1 (2,5 %)















Figure 1 : Formule du ligand lactosylé destiné à interagir avec les ASGPr	
E <"#	0	 D)"& 	-#	 )*	 &* ))#	-#'	 ) ,'$#'	-BA	 @ADKD.)KCBAKCA	LK	 ) <*-A	 %'#D'	+					
4	D	@F	0	*)) <*-2	F	0	F*%&) <*-A	@C##	L	%*&&C,#2	M=A3	
E <"#	=	 0	 &*( ) &	-#	 )BA	 ) ,'$*)	 @ADKD.)KCBAKCA	LK	 ) <*-A	 %'#D	+	4	 D	 @F	 0	*)














 CC"  (A (A ( DFB A /4 BAE	CA FC	 FCA F 2CFCC	
(AFCA0$A(CCCABACAAB/A(A	CADA	EADA%DA
A	DA/F(CC	ABAB	ADFBF(AA0
















$A (AF F 	 D	FC DFB CB	D(	CB1 A A	 DFCF	CB D 	F		 BAE	CA DA
(AA %F	CA A	 CB(CFAAB	 - CAB	F	CB FCA0 5 BD - BA F	CA
(CBCAA	F(BAB	DC	F	C/FCA-DAA(	C/-F/CDAD2AAAB	A	DAA(%A(%A0









AB	DB CDB DB  AFD B  	B D D BB D D D
ADBDDBD	DF	D		DDEDE	EB		AFD




AF	'D $DD 	D EF	 A	 A	D ED A	 A(&AB	 E	B ADB B	FDB ED
B	AB	 EDB ABDB ADB 		DB 'DB ED DD F	 	B 'D ADB
















CD AD D&D&D D F	A	 BFDBBD	  A	 BD D A	D E EAD DAAA	D
&F	'D 3A DB 	 D DD ED DD D FEDD AD	 DD A	 D
DBFDDA	DAAAD&F	(	D

$C C AA C FBDD	 D B(&BD EDB EFDB B ADB EADB





02 CD DD 	AD 4*A	 	E D	A	   !,	 ABDB AE
A	B(A	DE56! A	E7 08 CBD9DB "..: ;
DD






=D6"D EED AD B	E	E F	AD A	EDB ABDBE ! B AD






BFDBBD  AF	A	 E EAD AB	 AF B EDB DAAADB =D6" D
















6BA	DADA 	FCC	DA CAF CEBB+ADADC/C(F	CBDA (FF(	C	CA
CFA 	FCAA		AB	CA3<	F"F:DA-DAE7%A	BAFCDA%DADA 1CAA-
X - E%0 	CCF	CB DA F 	FCC	 DA /F	CB CFA (B	C	A B (%FABEA AB
%FF(	A(%BCA AAAAB	DACA	FBC	CB CBD	CAA0,B	DCFB	 ADA
DA AB	F	CB A	 DA (BA2F	CB DA CB(CFA (CFC	 DCBCA  AB ( DA
D2AAAB	  FAF "1 CA (D AAB	 FC(FA DB	 F
%CCF	CBPA(B	C		CB0 $A		A 	A(%BCA //A AB F	C(CA F  BEA DA DA
(BA2F	CB1 C A	 FA - E FB DFB A (F DA F (CFC	 #CDBAd0 ,A 	FCCA A
CAABAEFDFB	DFBDA(BDC	CBFB%DAA	DFBBAF	%+ACBA	A 6EHA	F01
819BA	F018"0F%CCF	CBA	F	A(%BCAAB2CFEA(BA2AACA
D Eg(A F FCB	CAB DBA %CDC	 CDAA /FCA A	 - FAB(A D4E+BA1 AB	
/F2FA-F(BA2F	CBDA%%CCDAA	DA09FBCB1(A(DEFBCACBDC	
B 	A %C((%CCA C	FB	1 2FB	 /F(CAAB	 D	FCCA F 	(	A DA AFBA
%%CCDCA06B	F2FCDACAFCB	A	F(BAB	CBDCABFA0
 DA CA (B	ABFB	 DA CB(CA F(	C/ C%CA F(C - F AFBA  DA




	ABAABAF CDAA1DA%F	AC	AA		FB	BA A(B	C		CB FCDAA	 FFB	BA
	FCC	A	BA	AB	CBCB	FCFADCB(CAF(	C/FCBCAAAA(	DA(FB	A	DA
(FF(	C	CA A F4 CA0 6BA 	DA CCEF%CA F DB( 	 FCA F/CB DA
(CA A DC//AB	A 	FA DA F %CCF	CB DA CA1 A AB D	CCA A
FF+	AD(DA	A(C	+ADA(%C4DAFD2FB	2FB	(B(C-F	FCCF	CBD
%CCF	0 ,B 	A1 F DA(C	CB DA (C/C(F	CB F		ABDA A	 DA (B	WA (ABDFB	




,% *) &	K	F*(*& #	 A % ,#	
B%& 1	

























































































































































*()#*"		0	9#$,)#'	-#	, % ,#'	*%& 1'	'"'	1$#	-#	) ,'$#'	%$$#% *) ''	"	#	%"'	-#	-D#),,#$#&	@F#'	',% *) &'	*,,** ''*&	#	< '	%#',-#&	+	"#	,'#&*& 	'"'	
1$#	-#	)C,. ) '*&A		0		#'# <	
26 
 
3 A % ,*)#'	&*,#'	-#	)*	)C,. ) '*& 	
F %CCF	CB A	 FA  F CF	CB DA F EF(A (B	ABA DFB DA 	CB  DA
ABCB1FFAAB	CDC/CAF(BEF	CB1AB%FC	A[F(%A\0,A(BA2A
ADC	DFBDA(BDC	CBFB%DA12C	FB	FCBC A(AD%DAA	DAC/F	CB




,-" &	@,-"%&	&#$,#*&"#A	*"	%"'	-"	%C%)#	-#	)C,. ) '*& 	@* )2	? *<	#&	*)3	A3	
33 D<)*& 		




'AB A (BDC	CB F	CA1 DA4 (A A2AB	 A A		A AB F(A1 AA(	C2AAB	 F
B(F	CB A	 F (CFB(A (C	FCBA0 F B(F	CB (ABD - F /F	CB DA A	C	 (C	F4
(B/FB	F%CCF	BAEFBDA/F(A(C/CA0CB2AA1F(CFB(A(C	FCBAEB+AB
A	C	 BA DA EFBD (C	F4 - CECBA DBA 	(	A F(:AA0 	CCF	CB DA F
(BEF	CB (BC	A - D	ACBA F 	AF	A (CA A	 F 2C	AA DA A/CDCAAB	0 $A		A
	AF	ADC	<	ACB(CFAAB	/C4AAB/B(	CBDDCFEFA	ABFCADAF	CBA	DA
(FF(	C	CAD	A(	A	CC AF	ADA	FBC	CB2C	AAE"0,A2FCAC2FB	





C,#	-#	) , -#'	 * ))#	$	  &#''#	-#	%<)*& 	 DC%)#	)'	-#	)*	'"() $*& 	#&	-#	)*	-#'' %%*& 	 B"&#"'	
,$ -8 :FCDA:T$ '(%FEAABDFB	% ACBBB(CA"  ;CDEAFBDF1"
,$ GG :FCDA:7T$ 9!  AJAA	F01E"










$ 8 :FCDA:ET$ :ET$ABDFB	%-1G9PmCFEAB	F	CB-ET$-1I9Pm  =F	A	F01"
$ 9! :FCDA:E8T$ :E8T$ABDFB	7%-1GFCFEAB	F	CB-8T$-1EF  '3JCA	F01I"
'$1'  :FCDA:8T$ :8T$ABDFB	E7%C8T$ABDFB	E%-F  AFBEA	F01I"





&$  :FCDAF3	ACCDA 9!  2A	J2FA	F017"















8 :FCDAF3	ACCDA :ET$-G EF"  ?%	FJAA	F018"



















&.* 9!  :8T$ABDFB	E7%-1EF 1EF"  'HAABAA	F018"
*()#*"	=0	%*, &")*& 1	-#'	,**$/&#'	-#	)C,. ) '*& 	-#'	) ,'$#'	-% &'	-*'	)*	) &&*&"#2		0		#'# <	
28 
 
333 1)"#%#	 -#	 )*	 D &#''#	 -#	 #1 - ''#$#&	 '"	 )#'	 '&"%&"#'	 -#'	 )C,. ) '*&'	 -#	
) ,'$#'	
$AABDFB	1 CB/AB(ADA F 2C	AADA %CCF	CB A	AAB(AB A	 FA3 (B	2A0#FB
ACBDABA	F0 2FBACBDABA	F01F"B	(%A(%-2FACB/AB(ADAF2C	AADA(BEF	CB
 F	(	A /CBFAD %CCF	DA CADA&$06BA/CDCAAB	FCDADFB F3	A
CCDADBBFC	 DA %CCF	AB	FB	BA 	(	ADBBA  )CEA8"0 A %CCF	
	AB F A/CDCAAB	 AB	  18T$PCB"1 A (F2C	 /A 	FCAB	 DDBBA A	 




E <"#	>0	A.&<*,. #	-#	)C,. ) '*&'	-#	) ,'$#'	-#	CAAD	(&#"'	*D#%	"#	D &#''#	-#	#1 - ''#$#&	
' &	*, -#	@+	<*"%.#A	' &	)#&#	@+	- &#A	,*	%* <	)#%&	 %'%,C	@A	@D*	H -#2	N.*<	#&	*)3	
;;7A3	
6BF	AFF+	AAAB	CAA	-ABDAAB(	ADFBFD	ACBF	CBDAF2C	AA	CFA
DA A/CDCAAB	A	 	A D /FC	 A A (BEF	CB DA AF A4	F A	 CB	FCFA BA





%B+BA B	 FCBC  (BAB(A D	+A DCBDCA BA D%DF	F	CB   [(%(\"







333 1)"#%#	-#	)*	D &#''#	-#	#1 - ''#$#&	'"	)*	%*,*% &	-#	&#& 	
F 2C	AA DA A/CDCAAB	  F (FF(C	 DA 	AB	CB AA FEC DC//AAB	 AB A
(FF(	C	CAA	FBF	ADACA0&A	F2F4ABF2A(DACADA&$1DA
BB	F	C-BAACAA(FF(C	DA	AB	CBDAF(F4/A(CBA $)"1AF2C	AA
DA A/CDCAAB	 	FC	 AB	A  18T$PCB"  2FBACBDAB A	 F01 F"0 ,B A2FB(%A1  DA 'F
6BCFAF#AC(A '6#"DA&,$ GB"1>FA	F0 >FA	F01"B	AFBA(FF(C	
DA 	AB	CB  C	FB	A D 	 AB(F  DA 2C	AA FCDA DA (BEF	CB   -
8T$PCB"0 A F	AA4CFCAB	BA (BEF	CB FCDADCCBFC	 FDADA4C	CBDA
CA - BA 	AF	A (%A DA F 	AF	A DA 	FBC	CB DA %FA  " DA
%%CCDA1FF+	ADB	C	FB(AAFAB	A	CAAAB	0

33=3 1)"#%#	 -#	 )*	 D &#''#	 -#	 #1 - ''#$#&	 '"	 )#'	 ) , -#'	 $#$(** #'	 #&	 )#'	
)C,&#%&#"'	
CB/AB(A DA F 2C	AA DA A/CDCAAB	 AA DABDA D 	A DA CCDA AB	FB	 DFB F
	(	A DA F C((%A AB A//A	 CF(	 BEF	C/ DBA (BEF	CB FCDA AFC	  C	FB	
 DA CA / F2A( DA CCDA CECDA 	A A &$ (%CCB FBDAACCE1 "0 
CB2AA1ACAFF2A(DA%%F	CD(%CBADa/ ,$"B	CBABCA0
F 2C	AA DA (BEF	CB F EFAAB	 BA CB/AB(A  A 	A(	A0  A	 F0   FBD
B%CJF1 8" B	 (B	F	 BA 2C	AA AB	A DA A/CDCAAB	  :T$P% - :8T$" DA
CA(F	CBCA-FADA&?F(C-D	%FADBBFC	DAF	C(AAB	FB	BA
/FCA 2C(F	C(C	1 /F2FA - F 	FCC	 D %CCF	1 - F DC//AB(A DA (A4 	AB - BA
2C	AAFCDA0
&FB A (FDA DA B	A 	F2FC A4CAB	F1 BA /C F /F	CB 	FCA1 F 	AF	A DA
(BEF	CBA	F2C	AADAA/CDCAAB	B	AFF+	A(-D/CBC0











	%ACA A//A(	AB	 F (BD(	CB F ACB DA F ((%A +(%A0  DA F CF	CB1 C A
DC	 (BEA BF F BA 	(	A %E+BA1 FF	C+A +(%A C	A DFB F F	CA %F	A 2F
(A B 	F(A - 2F(F	CB DA F 2FA DAF0 A EFDCAB	 DA 	AF	A A4C	FB	 AB	A A
F	AFA	 A/B	DACF	CB1 C	 F)CEAI1(BDC	CBBA F2C	AADACF	CB0F









$ADCFEFA/C4A A(BDC	CBA4CAB	FA-FCA D(ADA %CCF	CB C
A	B(AFCADA	F2FCADFBDA(BDC	CBDA/FCA	AF	AA	ACBDA2FA1AB
DADCB		CA05A	C	FB	DAFAAA		F	DA	DF(AA(ADA






E <"#	70	C *<*$$#'	A#'' #$,*&"#	-#	)O#*"	,"#	#&	-"#	')"& 	*!"#"'#	@* 	*-	
#	A3	
$A (AF A	 B	  A (FC	F	C/ D FAF G1 F ACB CDAA BA DFA
EBFAAB	 F II F0 A F	A (CAB	 FAAB	 A FCB D (%C4 DA (A FF	FEA0
$A		ADACBA	F(CA-BA	AF	ADA	FE+A %A/	AAF	A"FF	AAB	A
:8T$A	:8T$ )CEA7"09FBCB1(A		A	AF	ADC	<	ADAAADAECA-F








 + Échantillons 
Pompe 




3=3 C#'' %%*& 	'#%-* #	
$A		A %FA 2CA - CCBA AF CDAA0 A F CF	CB A	 	ACBA1 A EFDCAB	 DA
	AF	A BA4C	A  A	 F DAC((F	CB D DC	 A	 FA F A 2CDA FCB	AB DFB
AB(ACB	A0F /F(	CBDAFCDAA2FCBA	FADAD%DF	F	CBA(BDFCA0 5 /F	1AB
A//A	1AF(DBAECACCBAAFCA(F(AA:(CA	F(CAFDACFCB
CB /	A DA 	A #FB DAAF1 BDB  CFCB %DE+BA0 F DAC((F	CB A(BDFCA
B(AC	AF(BAB	DABC2AF4DAACB/FCAA	DA	AF	AA2A1A




FEAB	A F FCA ((AC/  BA DA 		FA DA DA DA E - F %AA  FAF G"0
$A FCF	CB1(A		AFEAB	F	CBEAC2AA	DCA(	AAB	 CA- F2FAED
	A(	A(A(AF AFD	FCF F C	A0 FBFAD 	FB/A	DA(%FAA	DAFA
DC	<	A	DCAF/CBD	CCAA(A 9FCA	F01" )CEA"0
&FB B	A D2AAAB	 A4CAB	F1 F D	ACBF	CB DA DC//AB	 FF+	A  ACB1
	AF	A" A	 FDADA (%F(BADA%FADADAC((F	CBCFCAA	 A(BDFCA AB	 -
D/CBCF/CBD	ABCB %CCF	BDFB	F4(C/C(C	F		ABDA0 5 /F	EFAAB	ABDA
AB(	AA(FF(	C	CAAF4CA0
	









33 *&"#	-#'	) , -#'	
9 F2B 2 (DAAB	 BA 2C	AA DA (BEF	CB FCDA F	+A AF(  A
AFBA (A DA CCDA %DEB1 	A A &$  A >'$ F A A CA
CBCECDAB	CBABCA-(A		A2C	AA0
$%FA%%CCDAA	(FF(	CFBA	AF	ADA	FBC	CBDA%FA1C(BDC	CBBA





/B(	CB DA F 	AF	A A	 D DAE D%DF	F	CB0 &A CCDA %DF	 - /FCA 	AF	A
EFBCAB	ABBAF(C	FCB0@FBDBFEAB	A F	AF	A - F	AF	ADA
	FBC	CB GT$ABDADAF"1ACCDAFAB	-	F	EA1	F	A4FBA	AF
B+	A - CB	CA DA C((%A0  	F	 EA1 A (%FiBA %D(FBA B	 	+ AA
A<(%FB	F/C	ADCB(CAF(	C/AB(F (%CCBFBDAACCE11*AECFDC1G1AAA	
F01"06BAFEAB	F	CBDAF	AF	A/F2CAACBAB	A(%FiBA%D(FBA
A	-F	CDA F1 A CCDAFAB	DA 	F	EA- 	F	 CCDA(C	FCB0 A CCDA B	 F
DFBB	F	 /CDAAFA1 /F2CFB	 F /C	ADA 	AB(F0$A 	FBC	CB B	
2CCAA	%AEFA	ABAB&C//AAB	CF'(FBBCBE$FCA	 &'$" )CEA"0





 	F	%DF	1 A CA+DAB	BFA /ABB%DF	A0CBC 
DAF %CCF	CB DA CA1 F  FEAB	A0 ,B A//A	1 AF CA F4 	<	A FCA DA
%%CCDA A	 CCBA (A C /F(CC	A A F(%AAB	 DA (%FiBA DF(CDA EF A	 DB(
FEAB	F	CB DA CB	AF(	CB %D%A AB	A A (%FiBA %D(FBA0 5 /F	 DB(
F	ADBAECAF	+AADC(CA0
DA F %DF	F	CBD	+A1 F 	AF	A(B	C	AB /F(	A(0'C(A		A	AF	A
A	FDADA FDA CA%DF	A	ABDADA FDA CAD%DF	1




33 D**%& '& !"#'	-"	) ,'$#	
6BAA2ADAFC		F	AFB	ADACADA	FCACB	ADCFCA1(CAAB	AA	





B/CA  DA F %CCF	CB0 $AABDFB	 A (%C4 DA F (%FEA A	A FA3 DC(	 DFB F
C		F	A 9FJFCA	F01G"0ACA(%FEAB	AB	F2FB	FEADACB/CBBA
Eg(A F4 CB A(		F	CA0 F (%FEA BEF	C2A FFFi	 2AB	 (A 	FB	 
/F2FA - F 	FCC	 D CA  $HA FBD $HA1 77"0 $AABDFB	 (A (%C4 A	A FA3
DC(	0,BA//A	DACAD,$1F	DA*1(%FEBEF	C2AAB	1DCCBAF	AB	CB
DB 	 AB(F %D%CA 	FBDC A F	DA ' FEAB	A0 F F	 DA C(F	CB
/B	FA-DACABA	A0
&FB A (FDA DA B	A A	1 C (B2CABDF DA C2A F		AB	C2AAB	 2	CB DA (A DA4
FF+	A C0A0	FCAA		AB	CA3<	F"0

=3 ,& $ '*& 	-#	)*	1$")*& 	-#'	)C,. ) '*&'	
'C F%CCF	CBA	BAB DDA	FCCAACAABA(BA2FB	-	F	A(1(A
(A A	 AB C:<A D	+A  A 	(	A0 ,B F	C(CA1 F (BEF	CB EB+A DA
	FBC	CBDA%FAA	DA(%(	CA0,B	A1FA	ADAFDAFDAC((F	CBCBDC	




A	 CB(CFAAB	 (BDC	CBBA F A CB	AF(	CB DA 	A CFCB %DE+BA AB	A AF A	 A
	<	AFCA0F	FCCF	CBF(D(DDA%CCF	CBA	CB(CFAAB	ABA-CAB




=333 D**%& '& !"#'	-#'	)C,&#%&#"'	
/CBDACA4(ABDAF(	CBD	A(	A1C(B2CAB	DAFAAAF/C	AD(B	AB






=3333 B%& 	 -#'	 *<#&'	 )C,&#%&#"'	 '"	 )*	 ,D#& 	 -#	 )*	 1"' 	 *"	 %"'	 -#	 )*	
)C,. ) '*& 	
$A		AF(	CBA	ACAF%B+BADA2C	C/C(F	CB0@FBDA(C	F4ECAB	F(DA F
(BEF	CB1 C EB+AB	 B AB(AAB	 	CA D/F2FA A	 A2AB	 AB	FiBA DA
DFEAF4	FB(AAB(%A(%A-(BEAA 2A	J2FA	F0171$HAA	F01E"0
ACACAB	DAADAACB	EC	FACBA4A(AFF(CFB(A(C	FCBA
CA//A(	A- A(B	F(	0F	DB 	A(	AFCA(A+AAB(FB	BA CB	A/F(A
AB	AA	+A-(BEAAA	AF0$A%B+BADABDDCA(	AAB	DAFE1C(FF(	CAA
FFEADB (DB	F	 CCDA2C(F	CA-B	F	2C	A4 CDAF%A0 F EA	
CB(CFAAB	D	ACBAF&'$0AA	A(	AC	A//C(F(A1(AC:(CDC	<	A-	F	
2C	A40,BA//A	1A	A(	AFA-	F	2C	A4F2FB	AAFBA(AB(A-(C	FCAA	
	+EA A CA AB F	CFB	 F (CFB(A (C	FCBA0  CB2AA1 F:DA- DA F E1 A
	A(	AADF	(	A2C	AAA	ACABAB	CDFBFF	C(A05F	
(B	F	AF/C	ADA	AB(FC2FC	BA(CB	CADA	A%BCF:DA-DAFE
 'B A	 F01 I"0 F )CEA  C	A F 2FCF	CB DA F E1 AB /B(	CB DA F 	ABA AB AF D






E <"#	0	C *<*$$#	-#	,.*'#	#*"K)C,&#%&#"	@* 	*-	#	A	
CBC1DAF%CCF	CB1F	ABAABAFDCCBAA	FED	+AFEAB	A1AFFECFB	
(ABF	C/CFB	 BEA1"0AFCB	CABDAF	AF	ADDC	ABDADAFED
	+A A	 AAB	CA  2C	A A//BDAAB	 DA F 	(	A 		 F BE DA DAC((F	CB
CFCA A	 A(BDFCA0  F		ACBDA (A	 A(	C/1 F 	AF	A DA CF	CB  DA F
DAC((F	CB CFCA DC	 <	A CB/CAA - E DAB2CBE:8T$ DF+ F F	 DA F	A
 (%CCBFBDAACCE112FBACBDAB1G"0(DADC//AB	A%FADAFDAC((F	CB
A(BDFCA1 A(%F//AAB	DF	AFDC	 AAB	CAF/CBDAFCB	ABC F	AF	A
D DC	 	 FEAAB	 AB DA DA F E  !F%F	F A	 F01 8"0  ( DA F
(BA2F	CB1 (A FF+	A A	 EFAAB	 C	FB	 (F C (BDC	CBBA F 	FCC	 D %CCF	
 	AF	ADA(BA2F	CBCB/CAADA-GT$-FED	+A/CBF 2FBACBDAB1G""0
6BA /	A %CDC	 CDAA ACA - BA E  /FCA /F2CA BA CB	FCC	 D %CCF	  	A
;A	F01"0

=3333 B%& 	-#'	*<#&'	)C,&#%&#"'	'"	)*	,D#& 	-"	%.*<#$#&	-#	,.*'#	)'	-#	
)*	)C,. ) '*& 	#&	-#	)*	#%'& &"& 	
AFEAB	 	A(	A /F2CAB	 AFCB	CABDA CCDADFB F<A%FA  EA(C	FCBA
CCDA"F(D(ADA%CCF	CBDAFA(B	C		CB0FB(AC	DBFEAB	
	A(	A DABD DA F 2FA DA  DA %%CCDA A0 $A B F2B
FFAAB	D(C	1F(DAF%CCF	CB1FA	AABAFA	F(CA-BAFEAB	F	CB
DA F 0  DA F %CCF	CB1 A 	A(	A A 	C	AB	 F4 (A DAF A	






=333 D &/#	-#	%. 9	-#	)*<#&	)C,&#%&#"		
CAFF+	ACAB	AB	A(%C4DB	A(	AFDF	-FF	CADACA0
A 	A(	A1 (A DA A	C	A 	FCA  $HA A	 F01 781 ?%	FJA A	 F01 I"1 B	
AAB	CAAAB	 DA (A B1 DC  CEF((%FCDA0 5 (B2CAB	1 CB(CFAAB	1 DA




A (A A  A//C(F(A B	 A DCF((%FCDA  )CEA " FC A 	%FA (ABD F
	A(	A A  C	 (F F(C F4 ACA 	F4 DAB(FF	CB  *AECFDC1 G"0
$A	FCBF	AB	AFAAF((%FAA	FCA//C(F(AFCBAFB	C	CAAA	
B(AFCA  BA <A A//C(F(C	  $HA FBD $HA1 771 *AECFDC1 G"0 A
BF((%FCDAAB	AB	CB(B2BCAB	BAF2CCB	AFEC//CFAB	ABFCBDAA





E <"#		0	11#&	-#	- 11#&'	'"%#'	'"	)*	&#& 	-#	)O '% &*&#	-*'	-#'	) ,'$#'	-#	AADKA	
#	,'#%#	-	<	-#	'"%#	,*	<	-#	) , -#	






















































































: AB(A DA CFCB CB	F(FCA F ACB DA F 	(	A1 (A C /F2CA DA BAA
CB	AF(	CBF2A(AF	A(A ABE1F"0
&F+$HAA	F01F	FCC	DACABADABDFDAF(B(AB	F	CBAB	A(	A






A	 2ABC  DA F	C A2  .EFA A	 F01 I"0  A 	%FA1 A F	C 	CF
EBFAAB	 FDC A	 DAB2CB DA4 EFA DA 	%FA F EFA DA %%CCDA
 $HAA	F0178"0
 (W	 DA (A1 	+ A DAFC B	 	AB1 F A4AA1 F2A( DA F(CDA FCB (A
	A(	A .%FADA	F01F1A(JAA	F017F"0AF(CDAFCBBCB	AFECAB	F
FDACFCB%DE+BAFCC	FCCAB	A%CCF	FDACB	AF(	CBA(		F	CA0
9FBCB1 DA 	F2F4 AB  DA CA F2A( F CBA 	CCA (A 	A(	A
AB	AB	 DA 	F	 CCFCA - (A4 	AB F2A( A 	%FA1 F2A( F2FB	FEA DF2C BA
(ADC//AB	ADB(A0 5 /F	EFAAB	ABDAAB(	A A /FC	A AF(CDAFCB
AB	AB	EBFAAB	BA	FBC	CB2C	AAFA0

=33=3 E*%&#"'	$- 1 *&	)*%& 	-#'	*<#&'	)C,&#%&#"'	
F (FCF	CB DA FEAB	 	A(	A A	 B AB	 AAB	CA - ABDA AB (BCDF	CB0 
DB F	 DA 	%FA - DA CA /1 (AC:(C A F	C	 DA F	 A	 DF	A DA F
AFBAF2A(BAAB(FF	CBD	%FADADADAX *AECFDC1G"0FAB(A
DB 	A(	ADBA(W	DA FAFBABA	F//CFB	AA	FDC	C	CBDAF	A	
DF	ADA FAFBAAAB(AFCA0$AABDFB	(A		A F	C	CBA	B A	 (B	2A
$HAA	F0 $HAA	F0178"B	AFBAEFBDAFB	C	-CB	CADACAAB
	%FA B	FC	 F /(AB	 B(AFCA0  CB2AA  DF	A F	A1 BA  /	A
(B(AB	F	CB AB 	%FA - CB	CA D CA F F	 F (F	CAB	 A4	CA




FED	+A0'C F	B	A A CABADC/CFCAB	F CEBC/C(F	C2AAB	 FE1 C
BABA	FDA<AAA	C	A(A(AA(%ADADC1CFDCCBA 2FB











A CB(CF /F(	A DC/CFB	 F(	CB DA FEAB	 	A(	A (ABD - F (C	CB
CCDCA0FA4AA1 A//C(F(C	D	%FADABDD	ADA CCDA0$ADCF((%FCDAA	
A//C(F(AACA-FADA&$A(A4DA&, ?%	FJAA	F018"0FFCAAB	
DA F DA CA - FA DA&, A	CB BB( F(A A (A 	A DA %%CCDA
C2CECAACB	AF(	CBCB	F(FCA-(AAF2A(A	%FA0'AB(A	FCBF	A1 F	
DFEAB	 	A(	ABA	F 	 CBDCABFADA$B	%	CACECDA 	A&'$




 DA 	FBC	CB [/FB(%A\0 #C:-:2C DA CA D%DF	1 A $% FFCA F 
EBFAAB	FC(A		ADCCB	CBFF	(CFB	DA$%BA	CEBC/C(F	C2AABAB(A




A FEAB	 DA FF	A  JCBE FEAB	"  FEAB	 	A4	FB	 (A A FBBC	 AA		AB	 DA
DBBAD2AA	BA(BC	FB(ACABD/CBCAF%CCF	0	A/C1FC		F	AAB	CBBA
FAAB	 	CCF	CBDFEAB	DAFF	A F %CCF	CBDA CA0 FFF	CBDC	
(B	ABC F CBC X A	 F F4C G X DAB	 CDA1 C (B	C	AB	 ABC	A A
	D%CCF	F+A(%FEA [(FJA\"0$AABDFB	1(A	FB(AB	2AB	DABF	A
(C	FCBA  A(JA A	 F01 7F1 $F2F	 A	 F01 1 BA A	 F01 "1 (A AFBBC	 C
(C	FCADA2C	AADA(BEF	CBA2A0

=3=3 D- & '	-#	%'#D*& 	-#'	)C,. ) '*&'		
+ F DAC((F	CB A(BDFCA - /FCA ACB1 B EF3 A	 CB	DC	  2FB ACBDAB FBD










A DC	 /CBC F2FB	 A	 F+ %DF	F	CB F DA AF  BA 	CB 	FB0 $A DC//AB	
(B	WA B	 <	A C AB F(A  DA B	A %FA DA CA F CB	1 FC EFAAB	 AB
	CBAF/CBDA2FCDAB	DA/FC(F	CB0

433 ''* '	*) ''	'"	)#	)C,. ) '*&	
4333 C 11##& *)	%* <	D*) $#&C		
F&'$AAA	AF	AA	ABAECAF(CA-DA2+BAAB		%ACAD(







E <"#	=0	.#$<*$$#'	-#	) ,'$#'	)C,. ) ''	-#	CAAD	(&#"'	*D#%	-#'	*& '	- 11#&'	-#	
D.)	@*& 	$)* #A2	#%*-	0	&.#$<*$$#	-"	D.)	'#")	@.&*Q#2	%.#(	#&	*)3	>A	
6BA FEAB	F	CB FCDA DA F 	AF	A  8 - T$PCB"  D (FB AA	 D	ABC BA
ACAA AD(	CCC	 A	 ABCCC	 DA 	F	  (%CCB FBD AACCE1 "0 5 A4C	A
EFAAB	 DA 	A(%BCA (A F .DF	AD AAF	A &C//AAB	CF '(FBBCBE $FCA	




DA F	AF	A AB	A -T$PCB"0$A		A	A(%BCAA		CCA A/FCA	FBC	CB1
AAAF2C	AADAA/CDCAAB	FADCB/AB(A0

4333 ,#%&'%, #	1*"<#	+	*'1$#	-#	E" #	"	E	
F)5!A	2AB	AAAB	F	ABA CB/F	CB(AB	FCA0$A		A	A(%BCAA	FA












433=3 #'"#	-#	)*	&##"	#	#*"	' -"#))#	-"	)C,. ) '*&	
6BA%CDC	CDAA/FCA1DA/AB(ACB/CAA-X/F2CABAEA2AD%CCF	1
C (B/FB	 BA  EFBDA 	FCC	  2FB ACBDAB1 G"0 ,A FA BA /	A %E(CA
/F(CC	FB	 F A(B	C		CB D %CCF	0 F 	%DA DA =F )C(%A A	 FA  BA F(	CB
(%CCAD4DF	CBDDC4DADA/AFCDADFBBA	CBDA	%FBDACDCBA1
F F(	CB B(AC	FB	 F AB(A DAF0 A 	C	FEA A	 <	A FC F 2	CA  2A DA
A		A(B	ABFB	F	CBCDA"F(	CA CDAF	C(CFB	-FF(	CBA	EB
DCA(	AAB	DFBF(AADA	C	FEAFBA4DF	CBA(	(%CCADACDA-(AA














?B AA A 2A D A(A CB	DC	1 	CBBA F 2A DA A D %CCF	0
FD	CB EF3AA F F 	A(%BCA DA ;,  ;BFA1 ,A	%1 AA" A	 BA 	%DA
F	ABF	C2AC2FAF/F(A(C/CAD%CCF	 !F%F	FA	F018"0

433 ''* '	*) ''	*,/'	#%'& &"& 





FAA DA F 	FCA DA CA AF A//A(	A - FCDA DB 9FBC3Ad1 DB	 A CB(CA DA
AAA	FFDC//CBDAFC+AFAF	C(ADA	FCACB/CAAFl1(AA
CA0FAAD	AB	CA 3<	FA/+	A F(%FEADA CA0FAAD	AB	CA A
/FC	F	DADAFCC	A(	%	CADACA-FCDADB<AFFAC0

4333 D*)"*& 	-#	)*	-<*-*& 	-#'	) , -#'	
A CCDA A2AB	 C DA F(	CB D%DA A	 D4DF	CB F ( D 	(JFEA1 Db F
B(AC	DA(BA2AACADFBBAF	%+ACBA	A1D2AD%CDC	A	-FC
DA F C+AA	DA F (%FA0+ F %CCF	CBDA CA1 C A	 CB	AFB	D2FA F
DEFDF	CB DA %%CCDA A	 DA DA A F(CDA EF / F (%F	EF%CA EF3AA0























D%)"' 	 %%#*&	 )#'	 &*D*"9	 *& #"'	 '"	 )*	 )C,. ) '*& 	 -#'	
) ,'$#'	
FCF	CBDA F	FCC	FFFi	(ABABAAAB	CADFB A(FDADD2AAAB	
DA CA D1 F/CB DAB2CFEA A 	CCF	CB /	A  F (BA2F	CB DA EA//B





$A		A A2A DA F C		F	A D/CBC	 A 	FA CB(CFA C B	 A2C DA 	 - B	A FB
A4CAB	F06BADA(A	FAAAB	CAA(BC	A-A(	CBBAFEAB		A(	AFC
A	-D/CBCF(B(AB	F	CB09(C	+AD2FF	CB2CAB	 D- 	AB	CBDB %CCF	1



















$A		A F	CA CCEF%CA F  A(	C/ DA (CA A DC//AB	A (	A (AFCA
%F	(	FCA A4C	FB	0 $AA:(C AB	 D(C	A 2C:-:2C DA ADAD	AB	CB A	 DACA AB
(	A1A(FF(	C	CAA	ACB	<		AB	CA	DADACA2A(	C0,B/CB1A








3 *) &'	'"	)#'	$-/)#'	%#))")* #'	.,*& !"#'	
&A4(ADA(AAB	CA A(AA CADFB A CCDACECA(A A
FBE A	 A (AA DEFBA C FEC	 DA FA A BA DA F	A0 &FB A (F DA (AA
(C(FB	A1ADC//AB(ADADABC	AA		CCF	CBDBEFDCAB	DA)C(F2A((AB	C/EF	CB
F/CBDA AFA0&FB A(FDA(AA	ABA-F	CDEFBADA	C1 F(	AAF
FCA-F	CDB/FEAB	DBEFBA06B/FEAB	DA	CA	<	A	CCA	A(AAA
D2AAB	F-F	CD /FEAB	- F/F(AD	FCEBFB	DFB ACCADA(	A0
C FEC	 DA F /FEAB	F	CB DA EFBA1 A 	C A	 DC(C (FBCAAB	 A	
AB3F	CAAB	F/CBD	ABCBAABCBDA(AACA	<	AC/CA0A(AAB	
CAAB(	A  (	ACFCA"A	A2AB	ABC	A<	A ACA  (	AA(BDFCA"  )CEA
E"0	





3 D")&"#'	-.,*&%C&#'	, $* #'		








AB BA A/CB AB DA4 	FA D /CA  B A /CA A	 DFD A/F B 	FB FB
(F(C - B DC	 AF(  C	FB	 A A DC	 FBECB F/CB DA /FECCA A B(	CB
CB	A(AFCACFBA	CB 	FBBADA(FEBFA AB	AAB(F(C1(AC:(C
AA		FB	DFAF(	C2F	CBDAF(FEBFADCEAFF	C(AA4	F(AFCA0A	FB
A  /AAB	 	CC A	 >,,'0 A DC//AB	 	A (AFCA %F	(	FCA  J`//A1
%F	(	A A	 (AA ABD	%CFA" B	 ABC	A C F A DC//AB(A DA DABC	 F
(AB	C/EF	CB0AEFBAA2AB	<	A(BA2F/FCABDFB	CA%AAFBA	ADA
2CFCC	0E-I0I%F	(	AFEFADA	CA2AB	<	AA(ACCEg(A-(A		A	%DA








F FCA1 DA %F	(	A DA DC2AA A+(A  (CB1 FCB A	 (%CAB" B	 	 C F2A( A
<A	(A05FABC	A	FDF	F/CA%FCBC	-BA	CBD/CAAB	CA1C	-DA
CCA0






I"" A (%A3 A F	  I X1  &F	1 87""0 $A (AA B	 DA 	FCA  C	FB	A (%A3










(	A A	 AB EBF 	CC  DA 	DA C(%CCA  %FF(ECA A	 AA	 DA
	DADA(	ADA0
%CFF
$AA:(C (ABD - F (	A B((%A  F	CA DFB B CCA DA (	A CA1
EBFAAB	AB	ABA		DC0A(AAB	FCAAA%AAAB(	A
F2FB	 	CCF	CB F/CB DA A AA		A BA (F	CB /B(	CBBAA F+ CAAB	0 $A		A
	%DA A	 FEAAB	 	CCA  DA 	DA  A 	FCA1 AB %FF(ECA  AB




A 	A(%BCA DA (	A (AFCA AB 	C DCABCB A	C	AB	 F 	(	A 	CDCABCBBAA
%CECADA(AAFCBCAAF	(CA0A[EF:B(	CB\1CBDCABFA
- F (BC(F	CB CB	A(AFCA B	 FCBC (BA20 CBC1 A (AA FCB	CABBAB	 
A//C(F(AAB	AB	%+A	CAA	DA&9 (CDA&4C9(CA" $FBAA	F01F"0
F(CFB(ADA%F	(	ADA/F(A-FADA(FE+BAFCAA2CA0F	A(%BCA
D [FBDHC(% DA (FE+BA\ FEAB	A F DA DA 2CA A	 F /B(	CBBFC	 DA (	A
D%F	(	A DA F	  9FC A	 F01 "0 $A		A 	%DA AA	 DA A DCABA DA /F(	A DA
(CFB(AA	FCAF2CFCC	DA(AACEFDAB	A/B(	CBBFC	AB	AGA	IAFCBA0
&F	A 	 /F2CAB	 A FCB	CAB DA F DC//AB(CF	CB DA (AA 	A A A .F	CEAd1
50 
 
AFBA DA EA - FA DA FCBCBA1  A (%C	FB1 +A C(F	CA DC2 DA F
DF(F	CBDAF(%C	CBA0
333  ) #"9	-#	%")&"#'	
&ACCA4 	FBDFDB		F A (	A (AFCA ,FEA;FF.ADC  ,FEA1
88"1,FEA.CBCF,AB	CF.ADC .,." ,FEA18"1&A((.DC/CAD,FEA.ADC
 &.,." AB	A F	A0 $A CCA4 D/CBC ABC(%C AB /F(	A DC2A 	A A DA %BA A	
/F(	ADA(CFB(AF	CAB	-	AB	CBDA(AADFBB	F		FCA(%ADA
   FAF 8"0 $A AB	 B	 B(AFCA F/CB DF((i	A F 2CA (AFCA A	 A
FCB	CABDA/B(	CB(C/CA0$ACCA4DA(	ABAAA		AB	(AABDFB	BFCB	CAB





 	F	 %CECA1 A WA FF DA %F	(	A A	 AB (B	F(	 DCA(	 F2A( BA AFBA










DAF	CF4 A0 A %F	(	A /Fi(%AAB	 C A	FCB	AB AB ABCB A2AB	
<	A 	CC BCAAB	  DA A4CAB(A DA (	A DA BA DFFB	 EBFAAB	 F
F	A%AA0,BAAB(DF	CA1(A(AA2C2AB	AB2CB%C	 FCADAB	
((AAB	 A FA /B(	CBBA0 A 	CCF	CB A	 CC	A - 	C  F2A( BA
A//C(F(C	F4CFA AB	A E A	 E7 %AA0 ,BAAB(  D (FE+BA  DA C:F	C(A1 A





3343 C#' &	%#))")* #	
A BA DA (AA ABAAB(A (BDC	CBBA F		F(%AAB	 DA %F	(	A F 	0 6B
%F	(	AAB(	A A/ADADAAA	DA 	CE%	:B(	CBF2A( A2CCB06BA /FCA
DABC	(B	C	AB/F(	ACC	FB	F(CFB(AFBA/	ADABC	AB	FiBAFA	A
DA BAA /B(	CB DC//AB(CA A	 BA (%	A DA !9 (DFB	  A 	CBA D
(	AA		ADA%F	(	A0
6BADABC	DA1848 (AAP(  C	AB2CBECCBB /F(BDA8("A	 CDFA
 	ABC BA (	A (AFCA (B/AB	A FB /F	CB DBA DA ((%A 2FB	 A
D	F(%A F 	 DA E %AA DCB(F	CB0 6B FEA 2A DCB(F	CB1 CA - 18 1
AA	DAF4CCAF		F(%AAB	DA(AA &AFBEA1"0
33>3 D%")&"#'	
/CB DFCA A 2CA1 A %F	(	A A2AB	 <	A F(C DFB BA <A (	A F2A(
DF	A	A(AFCA	AAAA(AACB_DFA1A/CF	AA	F	C(C+AAB	
F2A(A(AAC	%CFACCFCACAA		AB	DAA2AA	AB	CFC	/B(	CBBAADA
%F	(	A0 A (B	F(	DCA(	 AB	A ADA4 	A(AFCA A	B(AFCA0 5 /FC	 CB	A2ABCBA
E(	CBAAFBFCA (C/CAA	 AB	FiBABAF((F	CBDA	CBAF	C(CAA0 A
%F	(	A(:(	C2B	(FFADAB	%	CADA(FB	DAFF	C(A(AFCA1(AC
BFF	DB	DFBA(	AA *A	A	F0177"0


































&*"9		 - ',#'*()#'-(A	FCBAF(	CBAB3F	CA )A1$1$^00"	





B% -#'	*$ ' "	 - ',#'*()#'(FCB	%+ACCAL7AAB	CAS
	CBA1CBA1FECBCBA1%C	CDCBAM	
 &*$ #'		 - ',#'*()#'-(A	FCBA/B(	CB(AFCA #C	FCBA$1
!C/F2CBA1CD4F^"	
"$	(D 		 	DA/F(	AC	E+BACBDCABFA
&#,&$C% #	A % )) #	 2AB	CBDAF(B	FCBF	CBFF(	CA-*FC	C/A	
BEF	C/
























=3 F <#'	%#))")* #'	
	
;AF( DA CEBA (AFCA B	 CA DA (	A 	FA  B	 C	FCA Eg(A -
	CCF	CBDB(E+BA0





FA /B(	CBBA (C/CA DA %F	(	A0 A CEBA ;!:1 !,$1 >$1 A;)GEE B	
DCECBACBA1FCEBA;$P!)CEBAA4A	AA	DCECBA%FCBA0
- A CEBA DC//AB(CA1 A 	FA - (B/AB(A1 C A4CAB	 BA  CA /B(	CB
%F	(	FCA - (B/AB(A0 A /B(	CB A  2AB	 A	2A B	 FCBA A	 F
	FB/ACBA0n/A		CBAA	A	2AABFB	C	C	FB	ADFBACEBA>A*1>AG;
A	>>F0$ACEBAB	(FF(	C	CACB(CFABAB2AAAB	(AFCAECA0




A CEBA(AFCAAA		AB	D	DCA A WADA(%F(BDAFF+	ADA A4CAB(AFCBC
A A (FF(	C	CA DA (AA 	AA A A (A	A (C/CA0 F CEBA DA >A*1
CAD%F	(F(CBA%FCB1 F (BA2 FF	DA /B(	CBDA%F	(	A%FCBA	
B	FAB	 A AB3A DA %FA 5 A	 55 CCA DFB A (A DF(	C2F	CB A	 DA
D	4C/C(F	CBDA4BC	CA0+	CCADFBA	DADA	4C(C	%F	CA1(A		ACEBAF
FC/FC	A	DABAA	DA2FFB	ACADFB	BCEFBDF2A(B	ACBF
*F (F (A (AA A4CAB	 AB FB	C	 C	FB	A A (A	A '* - A /F(A0 A














=343 D- & '	-#	%'#D*& 
A(	A(AFCAFFB	BA2CFCC	 CC	A1 C(B2CAB	DADCADA	%DADA	(JFEA1
	AFCA  BEA0 &A4 	%DA A2AB	 <	A AB2CFEA A 	(JFEA 	AFCA F
%	%ACAA	(JFEA-BE	AAF(BEF	CB0F((BA2F	CBFEAB	AFDADA
2CA DA (	A (AFCA1 A (AA (BA2AB	 AB A//A	 CB	EFC	 DA A C	 F+
D(BEF	CB ;CF4A	F01"0
















$AA(C2CAB	-FADBAF	DA F2CFCC	 2CADA F	CC(F	CB(AFCA"A	DF	A
F	 D BC2AF DA DC//AB	CF	CB (AFCA  &AFBEA1 "0 $A (B	WA B	 EC+AAB	
A//A(	ABF	C(CADA(%FBEAAB	DACCAF(DAACFEA06BADC/C(F	CB
DA F2FAD>DCCADA(	A FDCCB	CBDA F (B(AB	F	CBAB$1CABB
(C/CA1 2+A BA 	+ FA 	FC	 (AFCA0 &A FA  (C/CA
55 
 
F		F(%AB	-	DCA ABA1 F%ECA1 F2CFCC	AFBFCAFCBCF	FCA
(AFCA0 5A	-B	AA(A<A	%DAB	EFAAB	CAABa2A	DCA F
(		4C(C	 DA DC//AB	 (0 $A 	F	 BDAB	 - DA BA C DC//+AB	 AB
A+(A(BCDA05D/CBCAB	A	2FCDAB	AD+A0$A	A	BADBBFB	F	A<A
	F	1 C A	 A(FBD DAB 	CCA CA F/CB DA FA DA F 2CFCC	 DA F (	A
(AFCA0
:D$,&*<#	#&	$,.)< #	%#))")* #'
5 A2AB	 A FCA C	 F (	FEA DCA(	 F C((A 	CA - FCDA DA (AA  	A
.FFA3"C	F(		CADA/40F%ECA1 AD2AAAB	(AFCAA	FD%CBF
	 A2AB	 FCBC <	A A20 ,B 	A1 F (		CA DA /4 F	A DA CB/F	CB
CB	CB+AF(AA(AFEFBFC	0
 *( ) &	%#))")* #	0		
F2CFCC	(AFCAA	CB(CFAAB		DCA2CFFAFCC	AFBFCA-DC2A(FB	
A	 - 	DA D	FCA (AFCA0 FEAB	F	CB DA F(	C2C	 DA F F(	F	A DA%DEBFA
 &>"DFB ACCAA4	F(AFCA(B	C	AB	A	CAA	FCDAC	CEBADBDFEA




A (AA 2C2FB	A0 $A	FCB AB	AB	 DA (C/C(C	 C	 DB EFBC	A (AFCA C	 DBA
AB3A(AFCA0AEABA	A1F%DFCBAGB	AA(	C2AAB	(C/CADAA








CCA DA (	A  AB(A DA F 	FB/ACBA A/+	A F(	C2C	 /B(	CBBAA DA %F	(	A0 $A







533 E #	 ')	,#1"'	
$AD+AAF(%ADAFC	F	CB0F	A(%BCAD/CACA/F	D(C	A
FAC+A/CF.CA *C//CBFBD.CA1FG"0$A		A	A(%BCAF		CCAF9A2A4
A	F0  9A2A4A	F01" 	A	ADA CADA	A		AAB2CDAB(A FEAB	F	CB
DAA2ABAE	CA0*BFAAB	1A/CADAF	A		CCFCA4CAB(AFEFAAB		
2FCDA F2A( A /CA DA (FA  $%FC A	 F01 E"0 CB(B2BCAB	 DA (A D+A CDA
CB(CFAAB	DFBFAB(ADCB/F	CB(B(ABFB	F(CA(AFCAF		ACB	A0
533 D",#'	-#	1 #	
A(ADA /CA B		ABA-F	CDACCADA /CACA2AB	<	ADCECBA%FCBA0
$A		A 	A(%BCA A F(%ADA (BDC	CB  0 ,A F 				CCADFB A 	DADA
	4C(ECA A	 B	FAB	 A 	DA  A	FCA DA CB(CA F(	C/  HC A	 F01 71
'%CC3 A	 F01 8"0 )F(CA A	 FCDA1 (A		A 	A(%BCA BF (AABDFB	 F A2C - 2FA DA
CA0

73 BD*&*<#'	#&	) $ &#'	-#'	- 11#&'	$-/)#'		
A FAF I AB	A A (FF(	C	CA DA DC//AB	 D+A (DAAB	 A40 A
D	DA(FAB	 ADC//AB	D+A%F	CA AB	AA40HCA	F0  HCA	F01
7" A	 $A2ABJ2F A	 F0  $A2ABJ2F A	 F01 " B	 B	 A A (A DA /CA A
F(%AB	 A CA4 DA F C	F	CB    A 	DA DA 	FCA F F	 F4
%F	(	A C0&A<A1AJCBA	F0  AJCBA	F01I"B	DB	A A (ADA














DAF(AA C"1FCAABF(AD	DA%FF((CB	CA CC"DBD+AA4CAB	F CCC"0
-/)#'		
.,*&%C&* #'	









































































D 	A (AFCA0 F BF	A DA CB	AF(	CB C A D2AA AB	A A CA A	 A (	A
(AFCA A	 EBFAAB	 	DCA AB AC+A CB	AB	CB0 A %F	(	A DA F	 A	 A >A*
B	 - (A  A D+A A  2AB	 	A	 F2A( DA CA FFAAB	 F
 '%CC3A	F01F1=%F	CA	F0181'%CA	F01I1.FA	F011=FHFBA	F01"
 FAF4FA	7"0
	CCF	CB DA BDA AA	 DA 2C/CA CB(F	CB C	 DA CCDA C	 D (B	AB DA
CA - FCDA DFEAB	 FDCF  /A(AB	0 $AFFEA A	 /AAB	 F(C -
	CCF	CBDA FC((CA (B/(FA0 ACB(CF4 CCDA FDCF B	 A LE$M:E(A
	CAF	A =%F	CA	F0181AA	F0171.F	JFHFA	F01"A	ALG>M(%A	A >F		CA	
F01 1 =FHFJFC A	 F01 F1 =FHFJFC A	 F01 1 =FHFJFC A	 F01 1.FBFEC	 A	 F01
81.FA	F011'CADAE	A	F011!ABABA	F011'%CFDFA	F01F"0&F	A
F	A A /+AB	 DA BDA /A(AB	A 	A A A 1N:DCCBA:G1G1GN1GN:
	A	FA	%CBD(F(FBCBAA(%F	AL&C5M =FHFBA	F011.FC	FBCA	F01"A9: F:
BC	AB3::4F:1G:DCF3:E:%%F	CDA	%FBFCBA" 9;&:," =%F	CA	F018"0&AFBC+A
CCFCA1 CB(F	CB D (B	AB CF A	 	DCA C	 F FDCFFEA0  A0E0
LG>MCBCB CA	F011BFBDCB1""C	FBABDA/A(AB	A A0E0(F(CBA '%CC3
A	F01F1'%CC3A	F01I1'%CC3A	F017F"1/A(CBA '%C1@CA	F0I""0
$B(ABFB	 FEAB	 %FF(ECA AB(F DFB (A 	F2F41 A (%C4 AA  DA
F	%ECAFAA(AA(FB(AA	A4DFB	CFC	(FCAAB	B/C(CADBA
2A(	CF	CB 2A A /CA A	  (C/CAAB	 %F	(	A0 ;AF( DA (A CB(CA F(	C/
FF	CABBAB	-F(FADAFB	C(FB(A4(AFD4C(CBA .FC	FBCA	F011'%CC3A	
F0171AFBEA	F01IF"1FDCF(CBA >A	F01G"1A8:)F(C CBA	F018F1CB
A	 F01 8"1 FF(C	CBA $  A DC2 C%CA  AFDF A	 F01 I"" A	 F(CDA 	CB_A
 '%CC3A	F01G1FJF%F%CA	F01G"0	C	ADC	F	CB1.FC	FBCA	F0 .FC	FBCA	F01"
B	DB	 CB(F	CB(AFCADAD4C(CBA- FCDADA CA(	FB	(A
CEFBDBDC2D	AE(CDA0
F (C/C(C	 DA CB	AF(	CB AB	A A CA A	 F (AA 2CF A '* A	 /AAB	
A(%A(%A0BA	F0 BFBDCB1"B	FCBCCB(DACADCBCBACB(FB	(A
CEFBD A FC	:FCF/	CBA F2A(  FB DA FCF/	CBA0 ,B AB(A DA (A CEFBD - 	F	
CA1A//A		FC	FBB0F	DA*FABA4(+A	EFAAB		CC2C/CA(A		ACB	AF(	CB
 .FBFEC	A	F018"06BA CB(F	CBBB(C/CAA	<	AEFAAB	AABF	A













A(	CBBA A CEFBD A  A/FB	 AB F	C(CA AB F BF	A DA AF(A A	 A
(B(AB	F	CBAFDF	AFACBDAF(C	CB 'FFJCA	F01E1'FFJCA	F018"0
$A	DA%FF((CB	CAA2AB	<	A(	AFBD+AA4CAB	F0.FBDFA	F0







F <*-'	.,*&%C&* #'	 A % ,#	*%& 12	
$*!"#"2		
-/)#	-&"-#	 B"&#"'	
B,) ,,& #		  o)CACA/  $%FCA	F01G"
CAF o,	DADADC	C	CB 5#"  BFBA	F018"
B' *)1&" #	 DCF(CBA   >A	F01G"
DCFB	 &4C(CBA o,	DADADC	C	CB 5#"  AFBEA	F01IF"
C D	 -"	 ,)C'*%%.* -#'
%.)#'&#)	
CAF o$	A (AFCA DA (FB(A D
(B
 .F	JFHFA	F01"
*)*%&'C)%*$ -#	 8:)F(C o.D+AA4CAB	FDA	A  CBA	F018F"
o$	A(AFCA>A
8:)F(C o,	DADADC	C	CB 5#"  CBA	F018"
*)D4D.)	 	FEFBDCBA ,1
(
o,	DADADC	C	CB 5#"  >F		CA	F10"
o,	DADADC	C	CB 5#"  =FHFJFCA	F01F"
o.D+AD%F	C	A/CBFB	A
 C"
o,	DADADC	C	CB 5#"  =FHFJFCA	F01"
CAF o>A*1,	DADADC	C	CB 5#"  .FBFEC	A	F018"
CAF o>A*1,	DADADC	C	CB 5#"  .FA	F01"
&C2DAFF:$ o>A*1.F(%FEA  AFDFA	F01I"
*)D4D.)2	 *D4D.)2	
E"%D4D.)	
CAF o,	DADADC	C	CB 5#"  =FHFJFCA	F01"
*)A	) , -'	 CAF o,	DADADC	C	CB 5#"  '%CFDFA	F01F"











o,	DADADC	C	CB 5#"  =%F	CA	F018"
o>F	(	ADAF	1>A*








*()#*"	70	-/)#	%#))")* #	"	*"&#	D*)"*& 	-#	1$#	) ,'$*)#	 %)"*&	"	) <*-	
.,*&%C&* #	@
#




F <*-'	.,*&%C&* #'	 A % ,#	*%& 12	
$*!"#"2		
-/)#	-&"-#	 B"&#"'	
*D4D.)	 CAF o,	DADADC	C	CB 5#"  =FHFJFCA	F01E"






A*)$ &C)B' *)1#&" #	 5BCBA o>A*  BFBDCB1"





,*$ ,.#C)	 S-	 <*)*%&
,C*' -#	





@A(A	CBA o.D+A D%F	C	A /CBFB	A
 C"
 .FBDFA	F01"




o,	DADADC	C	CB 5#"  BECA	F01I"
&*C)	<)C%C. G #	 CAF o$	A CFCA D%F	(	A
DAF	
 ?FJFA	F01E"
&*C)	<)C%C. G #	 5BCBA o,	DADADC	C	CB 5#"  CA	F01"
	&C)<)"%' -#	@':*A	 &C o>A*  =FHFBA	F01"












$F(CBA o$	A CFCA D%F	(	A
DAF	
 '%CC3A	F017"
&4C(CBA o.D+AA4CAB	FDA	A  '%CC3A	F017F"
(CDA	CBCA o.D+AA4CAB	FDA	A  '%CC3A	F01G"
)ABA	CBCDA o>A*  '%CC3A	F018"
	
*()#*"	80	-/)#	%#))")* #	"	*"&#	D*)"*& 	-#	1$#	) ,'$*)#	 %)"*&	"	) <*-	
.,*&%C&* #	@
#$#







D%)"' 	 %%#*&	 )#'	 &*D*"9	 *& #"'	 '"	 )#'	 $-/)#'	 %#))")* #'	




A	DA F(AA(CA C0A0%F	(	A"0AD2AAAB	(AB	DA CEFBDFFB	BAF//CBC	
A'*A	-CECBADABA4	F2F4CB	(FCAAB	CEBACB	<	 A	
0CB	FDCBCAD(AAB		CCDFBA(FDADCDAC(%CA
(FDCFA1 F /F	CB DA CA CB(FB	 B CEFBD EFF(	 FC	 //C DA
AA(	C2A CB	AFB	A F/CB DFCA F (BA2F	CB %	%ACA D EA//B %F	CA0
9FBCB1 (A A	 FFAAB	 CBC	C B(AC	A DA D/CBC CB/AB(A DA CB(F	CB D
CEFBD 2C:-:2C DA CB(CFA (FF(	C	CA CFA0 F FCA1 	CCF	CB DA (	A
(AFCA1 CB(CFAAB	 A>A*1 AAF2FB	FEAAAB	 AF(A AD+A (A A
/CA C A/0 ,A F	A DA CB/F	CB DA EFBD CB	<	  F (F	F	CB (AFCA AB










E$")*& 	 *-	 #D*)"*& 	 1	 BA























































	ABCDEDF	BB B	FBBF DFDFCBDF B
C DBEDFC	DFDFBDBB BCBC D FD
BD F C D EFBDF C    	DFF B CB CAB CFBFB
DCFDB






DF  	FB D   FB  DED CEFBD CB BBDFB ) DFD B CA
"	FD C  #DB  DC C 	* CDFDF C BD F C 
	DF	DF	BC FFDFBF	B	FBD"DED"	DDB
FDEDFCF$DDFCF	BBFDFDCDBDD		DDD
&   	DFF	DF C DFBF $ D FFA D	 C BD "	FD %C C D
BDFF'
FEDCDDF BDEB DECDFD 	CC	FFBDF
	BDFFBBF	BBC B	CD$D	+CDD,-FB$EFBCEDDF
CB F	BB C   CD D BFB $ CF FDF DE CB B .	/0 
B	CDD"D	B1%D' %' %'%C'
 CFBBBF D D		D FFDF C B *FB  C  CD B
	FBBF BCBBDEBDBBB	C$B*FB FFFD"




























8FB	D BFBF CBDFBCBDFFBDF%	DF 	FFBDF'
$%!&!"$&!()'$&#'!&$#)*&!+$$&,$#!"-"$
4.ABC
6C C	F B %CF C D 	DF C  $ FF C D ' %
DF'



























5 FF BFB $ 		B   BD C F	B C !D  	FFB
DFF  DB	 %F DF E'  D BEDF %F 	D DFD'  FFBDF
%F BFF D	FC'   CB B	FDFB F	BDB BB   B DFBF
CFB	FB !D 	FFBDF  	FF	D $ FF D CDCDF CB F	FCB %




DF $ DBFFC	DB BFD BC 	DF5B	AB B
DFDFB	DCFFDFCBDDFBFBD	FBDDF%?C
BD CFBFF'  	D  F C D D	B 	DFB B 5 CFA B
	DFFAFFCDBDBCBC	FB
2   CDB  DC C CE		 C  DF  	DF CEDF 	C 
BFCDF CB DDFBFB B	FFB=  DF 	 C 344    	F )D






BB	F C F $ F CB CB "	FDB FBBDB CDB  DC C
CE		CF	BD=




C25D' BF C %.65' 5 DF 	DF  DF DF FFFD 
	B	F	FCBF+8
%FF' #D"	FDBDFFCDDF






















0A DD    C 	FFBDF D  EDFC  DF DDFB 	D  	DD C
BFDFC	D	FB(94K5(@4K5BCCEF3@4 	FB
  	D C 	CF 	 DFC  C 	DD EB 3+K5 ! 	DD
B	CD $ D CBBFDF BCDF DEDF 	 	D  C  04K5  9  
B	FE
*B B D  CD  F D   D 	BFF F	FCF  D D C
	 %  DF 	?F	' B 	B DCD	B $  	DF !B B	FFDFB
DCBDFBCFBCDB FFFD	F 	FF	D FC
	FFBD C DDFBFB D	FB BDFBDFBDB  DF CFB	BF  CFCF
DFE FF $ 0A  DBBD  DFF CB 	FF	DB 		FB F	BDB %DF 
	F)D DBCF'L	FA	DBDCFDECBF	BBDBDF














%FFF' 5FDF C F C C C DF  	 B F	BB $ DB C
	B	DFCFBCB








F	BD DF AB CF C DF C FFBDF C D DD	F B  DF C B	D B
BFD	B%FDF	B	F	FCM+8'BBDB
CB DFB 	?F	 	B EB %+=3 $ 3+=3 	 B 	B	DFCFB DB' DF
BBDFB	BDFFBDDFBDDFF	FCFFFFDDFDF
6F	CDED"BCFB	FBB FC DCFFDFC DDFD	AB 	FFBDF
B C DFB DFB F	FCFB B 	B  CB CB B   ED  	B
BB D D F CB BB D	BB DFB  D 		D CB DB D
D FFB CB DFB F	FCFB 	B EB  C C C + $ ++ 8 %ED
FFCDC5F 3&&& BDND 0447 8DDFD 044&'DDNDD%DDND
D  3&&3'    D F C D"BF CDB B F	BB 25 $ 








BBB/E/ AE A CE@/ AEB
!D	FAEDDF	DFBD65DB	B	DFCFBDBB	B"FB




BB E D FB FD 	 DFF D DF  BF B BDB DF
DFE BFFDFB 5B AB CFB B"	F 	D C DF C 




D "	  ;DB  D  E  F C DF C C C 9+A DE CB
F	BB 25  	B CDB D DF +=3 %;DB  D  0443' -DFFC DFB 
EFCFC5<ED$+4ADECB F	BB25	BCDBD
DF9=3%EDFFCD 3&&1'FEB CDBDBCBEDBCFC
DF F B	FB %,4A(&4A'  FFBD CB F	BB 25  	B CDB $ 
DFDBBFEC3+=3%8FD*FDD 3&,7 DDNDD 3&&3'

B/CBCEAE A CE@/ AEB @DAB
BBDBFCF CDBDCCDF F	DDFCDBBFFCB
	B	DFCFB DB 	D .65 G D  	BBF C BDFFB D DF CB F	BB
.65  F	D  DF 	?F	 	DFFA E %0+?3 	  DB' 5B
CB B  DFE DCFF DE B 	FBDFB C DFB DB  ED





 EDCDFCDB .65 BFBB	DBC	DBC DBFF  D "F
B $ D  CD   	BBB !B BB CAB CB	DBB C DBFF
DFBF EFB   DD C 	FF	 DF BDF DB F CO $ D BF F	BD 2
ED  B F	BB BFB C 	B	DFCFB DB 	E  $ D FB
CBDFFBB	DDBFDC	DBFBF 25%P(34K5$DCD 93K5$
DCD'BF	DBCB	DDFCDD	FFBDF
D DFB   DEDF F D EFBB C DFB  	DDA  $	FFB






D  0440' 2  F  B F	BB $ FB "FB %	B	DFCFB FCB
DB'   DF  D		 	DB C FB  	DDFB C DF
D	FC %EDFFCD 3&&1'5DFBDBEDDFC D DF
	B F	D DE  DF  %6FR  D  0441' DFB  B B CB
"	FDB FCDEFBBCDF BDFCFFD$BD




! BDDB   DB   BFB 	DF B CDB C DB D B
CFBDDFCBB	BFDBBBDDFCB5DDCDFCDBD	DF
FFD	F  DFB C 	F 	B B D DF CDF D	 F
	EFBBFBDDFCFBD"CD!B	B	ABF	BB 
 B CD D DF  DFB DBBF CD D CBBFDF #DB  D	 C
CBBFDF  B 	B 	D D  DFBBD CB FDFBB DE B 	B
	B	DBCB	B	DFCFB%BENEDD 3&&, 5DDDC.FD 0447 .FDD 
044@'






D DFBF  EFC F CB CFB  	B	DFCFB DB 
CB #DB  DB C .65  D B	FF C DB BDF C $  	D C
DBFFEFB	BE	DB%33@K5'	BDDB%7+K5'%5R
D  3&&7' 2   B "	FB   	 CF CB F	BB.65
	 BB  DF D	FC DF $  DDF C D DF    BF 











DFB  DBFF C 	DB BD D 	D 	E  DD 	DF # 	B 






C D DF 5B DFBF  	 CB F	BB 25  5DD  .FD    	CD D
CBBFDF 	BDCDFC	DFFB	CFDF	
	EF D BFDDF %5DDDC.FD 0447'#BBDBBFFDFB EB
	D5RDECBF	BBB5CDFDF	E	DDFDB
	BC34 FB B	F$ D DF FB		EF D BF %5R D  3&,+'
6 CDB  DB  DDF C DF 	?F	 	ED FCF  	B DC
F DF FF D  DDFDF $ ED 	EC BDFB	DF
DEFBDCFBFFDBFC	CBC":BCDD
#DB  DF  D DF C 	 DF FCF $ FF  $
"FCF	B DBDDBCDBDFDLCFFDFC





F BFFFDFE #B "	FB C SDN FTB 	D QD  D %QD  D  3&&1' 
CF D 	DF F	BD C D CB FFFD BFFB CDB D
BFCCDDF5FCFD	DFFCDFF	BDBCD








	B	FEB C	FFBDF !DDFBB CB 	DB C 	CF  C D 	BBF %U3 D'
%6RD 044+ FDD 0447'	DFBFD"CCE		DDFB 
D C D C C D CBBFDF 	FDF *B$ 9, B D  DFB 	D DFB
DB%"	D 0447 5FD 0447 !FDC# 0449 FDD 0447'2F  D
FDDF	DDCCFEBB"	FBVDCBBFDFBCDFB$C





!D 	FF	D FF C  E D  C 		B  CA DF 	 CF
FDF CE		 DE B F	BB EFBB 2 B DBD B B DED" DFB  D
	FA	DBCEDDFCBFEDBBBF	BBBDCF
$ DFC C  DF !B CAB 	DFB B 	B  FFBB B B







CA .	/0 FE  CFFB 	FDB !B FAB DDBB   D DFFDF C
F	DF DF C #B2(HCDF %F D C FDF'   D"
FDDFC%FFACFDFAB'

>FAE  ADEEBEC/DED CDEDCED	 D	FA FBCB F	BB




& /ABCDEFCEAB /EBCEE  / DED CDE D  C 		B  	D C CE		
	DDF  CEDDF DF BB	F C EDFC FDF  CDE C 
F	BDEFBGCFDBABCFDCFFD!D(FDCCFFC
FFD C DFFDF C D #B2(HCDF F 	  	DDFB CB CFB
BBDFB FD	DBECFDFB	FF%ABFF'DE
D.	/0	DD		$CBF	BBC	EBC!D(FDCGB	BBFDFC












2 CFFCBEDFC  BD"CCFFCDYBFCD
!*FCBCDFDFDCEDDFCBF	BBC	C$DGD
FB	ABDFB	BCBF	BBCDECBBZD		DEFB[
	DF CCCDFA	B BBFFCB F	BBFBF 
	BFBD"B"	BDFCCFBD"CFDDF BDBDD
DEFDFF!"F%2'DDFDFCDFC*F!2 FFF
C D DFF 	DF DBDB    CB DFCB DB $ D\B B CDB D
FCF   ]("CDF %HDFB  D  3&&3' 5DFB DB    2






!FFDF C  DEDF 	B B B DDFBFB C CA CF  DD
B	FFBDFFDDEDDCBBBF	DB
C DBEDFC= 	F G BDFBBDFDBBFC	FB DDF2
F	EDFF"DB	FFFEDF2 DEDFEFBDF$EDFC
CA	DDDED"CDC DBE(C	"C%'
5 .040   DEFB D	"CDF F	FCFD\D D DFCBB	AB
DFEBC"A C	"CCCA%FDD 044+ 6B)BNFDC>DB) 3&&1 




C 	FB $ 	 F  DEFB DDF CB )B C BBB "CD %/6.
	"CDB /6.CDB DDDBB	"CCFBDB'















DFC	CDEFB($(EFBC 2B BCFB	DDAB@1K5  D	BDF
DFBB	FCDEFZ"F[4 0+8%09 8B'DCFB	
F  DF B B B 	DDAB CAB +   DF C 3 8 DF FB
FB FDFD	DDDF2DF	BCFFF$
EFC$04K59K5
! 	F CDDF F D" C" DB DF 	  B D" C  D EFDFF D  	B
BEABB!DB$BDF%F4 08'
5 CFA B D  	 FCF CB DDFB 	B C B CB D"
B	ABDFEBC"A%2HB'!B2HBBBBCFBFFB	CFBC
D 	BF %.DFCDD  D  044,  .DFCDD  D  0440  ;F  D  3&&,' !B CB
"	FDB BEB DE   DF FBBDB EFB($(EFB C B *FB D F
FCFBDFDDF	BB	FFBBDF$@1K5 +#DBBCFFB  






	DF%8FD 0440 -FNB 044& _BD 0444 -D 3&&+'BDED"
DF$C"BCFD2=
%F' 5DFB DFB % 2 4 + 8'  CF $ @1K5 $ CFF C DY
	DFFA D   D EFDFF   BD F 5 C B 
	CD DCFFDEBC8FDFDEDFEDFB	FFBB
D"CBDEFDFFFDBFBDBDEDFEDDEFDFF`$D
B C DFEF )DF CB !#.  D CF C CBD CB !#.  F DCF D
BD DF  D B   B D8 A D EFDFF CB B 	D  DFEF
79 
 








%FF' !2 F B D DF FFB   	B  EDB 	D CDDF
5DF D    "FF DF B D		D 	B 	  DDF C
DF%238 @1K5'FB$DFDE 	D"FFE








DE 2 CFEDF DFB CFBDFBCFEDFC D




" "B C	D"FF  D D  CF B C F"FDF DF D
CFD %>  D  3&&&' G B C BBDF C   	D CB CAB DFB
	CFBDDDF	CBDF!BDB"CDB
CDB  DF B 2 B CB CAB FBBDB FB  B CFFB
"	FDB CFE  	FBB DE "DFC D D B	FFF C DF FFFD
FB	DBEFC$F!DDFDEFDFFCBD8DDF
*C	FDFBBC"BBB	DB*BBBFDB$D%LNDD






	"F    BBB "CD L D  $ 	C  	 B  DF  
BFBDDECBFF"CDBFLFLDEDFDDBEF
C AB C"F D FFF D "F B F C BBF  FF C  DE 
BFCBEDFDFBD	BBBFFB%-F 0434'BCDEDF FD
EF	D	BFFCBBFFD	EDF	ECD	ABBCB
CDFD%DCDD 044, 6DCD 3&&4 FBDND 3&,+ DCD 0443 
;DD  D  044+' G D D F F C D* "	D C /6. BFC
DCDBD	BFFCBBFB%/DCD 3&&4 -CFD 
3&&3 BFDCD 3&,&'
LD"CEDDFED	DFBFB$F	BFBBBB DBBFF
C FF 	D  BF C BEDF DE D* C DF CB  D F
DFB $  BDC C 	*  C"CAB DFB B BF	B=  BFBDF $
	BFE B FEBFDFB D D* C D DFBBD B	FF B  BD
F  D B	CDF $  CA 	 CB CFFB C D BEDF C
DBBFD	F	"FLCA	FDCE			D aDBBD
BCB	DBDFB%aDBBD 044@'5F	DEBDF 
CBF FCFD   CFFF C D BFFDFB 	 B BFB
5BF
b





B DFB CF B  .	/0  D B FDFB   D	DF $
DFBBDF	DDD!BCB	DDFDF


























/DF C /26  DF DE  !DDF C >FF C D FF !D 	DB C
DFDCF$ F CDFC	F )DDCD	B FD FDC
FFD D" 6/  	DFF	DF $  	* B CF F $ C" 	DFB
D*B    DBBF DE B F	BB  FBDFF 	BFFF 







DFB D		CBBCF	B B	 B$"
DBB	DFDFBDFFL"FDDFBFFFFDBF
CDDFCDDF5FF/FCGDFBCDBBDFBDF
CDF  BD F C  !H F   E D		






DF5B B	DFFFC FD	D F	DFC FDC B	FF
DDB#DFABFFDFD" F	BBC 	D"	FDCCE		









1) Agence_de_Biomédecine 2009. Bilan des activités de prélèvement et de greffe en 
France en 2008. 
 
2) Alexopoulou, E., Georgopoulos, A., Kagkadis, K. A. & Demetzos, C. 2006. 
Preparation and characterization of lyophilized liposomes with incorporated 
quercetin. J Liposome Res, 16, 17-25. 
 
3) Alia, M., Ramos, S., Mateos, R., Bravo, L. & Goya, L. 2005. Response of the 
antioxidant defense system to tert-butyl hydroperoxide and hydrogen peroxide 
in a human hepatoma cell line (HepG2). J Biochem Mol Toxicol, 19, 119-28. 
 
4) Angell, C. A. 2002. Liquid fragility and the glass transition in water and aqueous 
solutions. Chem Rev, 102, 2627-50. 
 
5) Arakawa, A., Ishiguro, S., Ohki, K. & Tamai, M. 1998. Preparation of liposome-
encapsulating adenosine triphosphate. Tohoku J Exp Med, 184, 39-47. 
 
6) Arangoa, M. A., Duzgunes, N. & Tros de Ilarduya, C. 2003. Increased receptor-
mediated gene delivery to the liver by protamine-enhanced-asialofetuin-
lipoplexes. Gene Ther, 10, 5-14. 
 
7) Aso, Y. & Yoshioka, S. 2005. Effect of freezing rate on physical stability of 
lyophilized cationic liposomes. Chem Pharm Bull (Tokyo), 53, 301-4. 
 
8) Astier, A. & Paul, M. 1989. Instability of reduced glutathione in commercial Belzer 
cold storage solution. Lancet, 2, 556-7. 
 
9) Bandyopadhyay, P., Ma, X., Linehan-Stieers, C., Kren, B. T. & Steer, C. J. 1999. 
Nucleotide exchange in genomic DNA of rat hepatocytes using RNA/DNA 
oligonucleotides. Targeted delivery of liposomes and polyethyleneimine to the 
asialoglycoprotein receptor. J Biol Chem, 274, 10163-72. 
 
10) Barlovatz-Meinmon, G. & Adolphe, M. 2003. Culture de cellules animales. In: éd., 
N. (ed.) Culture de cellules animales. Paris: INSERM. 
 
11) Behari, J. R. & Nihal, M. 2000. Galactosylated liposomes as carriers for targeting 
meso-2,3-dimercaptosuccinic acid to cadmium storage sites in cadmium 
exposed mice. Ind Health, 38, 408-12. 
 
12) Belghiti, J. 2002. [Adult living donor liver transplantation: why and how?]. 




13) Berna-Biotech 2007a. Epaxal®, Information professionnelle du Compendium 
Suisse des Médicaments. Berne, Suisse. 
 
14) Berna-Biotech 2007b. Inflexal® V, Information professionnelle du Compendium 
Suisse des Médicaments. Berne, Suisse. 
 
15) Berry, M. & Friend, D. 1969. High-yield preparation of isolated rat liver 
parenchymal cells. J. Cell. Biol., 43, 506-520. 
 
16) Bianucci, A. M. & Chiellini, F. 2000. A 3D model for the human hepatic 
asialoglycoprotein receptor (ASGP-R). J Biomol Struct Dyn., 18, 435-51. 
 
17) Biessen, E. A., Bakkeren, H. F., Beuting, D. M., Kuiper, J. & Van Berkel, T. J. 
1994. Ligand size is a major determinant of high-affinity binding of fucose- and 
galactose-exposing (lipo)proteins by the hepatic fucose receptor. Biochem J., 
299, 291-6. 
 
18) Birraux, J., Genin, B., Matthey-Doret, D., Mage, R., Morel, P. & Le Coultre, C. 
2002. Hepatocyte cryopreservation in a three-dimensional structure. 
Transplant Proc, 34, 764-7. 
 
19) Bort, R., Ponsoda, X., Jover, R., Gomez-Lechon, M. J. & Castell, J. V. 1999. 
Diclofenac toxicity to hepatocytes: a role for drug metabolism in cell toxicity. J 
Pharmacol Exp Ther, 288, 65-72. 
 
20) Boudjema, K., Van Gulik, T. M., Lindell, S. L., Vreugdenhil, P. S., Southard, J. H. 
& Belzer, F. O. 1990. Effect of oxidized and reduced glutathione in liver 
preservation. Transplantation, 50, 948-51. 
 
21) Bridges, P. A. & Taylor, K. M. 2001. The effects of freeze-drying on the stability of 
liposomes to jet nebulization. J Pharm Pharmacol, 53, 393-8. 
 
22) Brokelman, W., Stel, A. L. & Ploeg, R. J. 1999. Risk factors for primary 
dysfunction after liver transplantation in the University of Wisconsin solution 
era. Transplant Proc, 31, 2087-90. 
 
23) Cacela, C. & Hincha, D. K. 2006. Low amounts of sucrose are sufficient to 
depress the phase transition temperature of dry phosphatidylcholine, but not 
for lyoprotection of liposomes. Biophys J, 90, 2831-42. 
 
24) Calne, R. Y., Dunn, D. C., Herbertson, B. M., Gordon, E. M., Bitter-Suermann, H., 
Robson, A. J., Macdonald, A. S., Davis, D. R., Smith, D. P., Reitter, F. H. & 
Webster, L. M. 1972. Liver preservation by single passage hypothermic 
"squirt" perfusion. Br Med J, 4, 142-4. 
 
25) Carriere, M., Escriou, V., Jollet, A., Scherman, D., Azoulay, M. & Monneret, C. 
2004. New synthetic glycolipids for targeted gene transfer: synthesis, 





26) Castell, J. V., Gomez-Lechon, M. J., Ponsoda, X. & Bort, R. 1997. The use of 
cultured hepatocytes to investigate the mechanisms of drug hepatotoxicity. 
Cell Biol Toxicol, 13, 331-8. 
 
27) Cavatur, R. K., Vemuri, N. M., Pyne, A., Chrzan, Z., Toledo-Velasquez, D. & 
Suryanarayanan, R. 2002. Crystallization behavior of mannitol in frozen 
aqueous solutions. Pharm Res, 19, 894-900. 
 
28) Cervenkova, K., Belejova, M., Vesely, J., Chmela, Z., Rypka, M., Ulrichova, J., 
Modriansky, M. & Maurel, P. 2001. Cell suspensions, cell cultures, and tissues 
slices-important metabolic in vitro systems. Biomed Pap Med Fac Univ 
Palacky Olomouc Czech Repub, 145, 57-60. 
 
29) Chaib, S., Charrueau, C., Neveux, N., Coudray-Lucas, C., Cynober, L. & De 
Bandt, J. P. 2004. Isolated perfused liver model: the rat and guinea pig 
compared. Nutrition, 20, 458-64. 
 
30) Chaib, S., Charrueau, C., Neveux, N., Nakib, S., Chaumeil, J. C., Cynober, L. & 
De Bandt, J. P. 2003. Effect of apoE/ATP-containing liposomes on hepatic 
energy state. Liver Int, 23, 379-85. 
 
31) Chapat, S., Frey, V., Claperon, N., Bouchaud, C., Puisieux, F., Couvreur, P., 
Rossignol, P. & Delattre, J. 1991. Efficiency of liposomal ATP in cerebral 
ischemia: bioavailability features. Brain Res Bull, 26, 339-42. 
 
32) Chen, C., Han, D., Cai, C. & Tang, X. 2010. An overview of liposome 
lyophilization and its future potential. J Control Release, 142, 299-311. 
 
33) Christensen, D., Foged, C., Rosenkrands, I., Nielsen, H. M., Andersen, P. & 
Agger, E. M. 2007. Trehalose preserves DDA/TDB liposomes and their 
adjuvant effect during freeze-drying. Biochim Biophys Acta, 1768, 2120-9. 
 
34) Clarke, B. L. & Weigel, P. H. 1985. Recycling of the asialoglycoprotein receptor in 
isolated rat hepatocytes. ATP depletion blocks receptor recycling but not a 
single round of endocytosis. J Biol Chem, 260, 128-33. 
 




36) Crowe, J. H. & Crowe, L. M. 1988. Factors affecting the stability of dry liposomes. 
Biochim Biophys Acta, 939, 327-34. 
 
37) Crowe, J. H., Leslie, S. B. & Crowe, L. M. 1994. Is vitrification sufficient to 
preserve liposomes during freeze-drying? Cryobiology, 31, 355-66. 
 
38) Crowe, J. H., Oliver, A. E., Hoekstra, F. A. & Crowe, L. M. 1997. Stabilization of 
dry membranes by mixtures of hydroxyethyl starch and glucose: the role of 




39) Crowe, L. M., Crowe, J. H., Rudolph, A., Womersley, C. & Appel, L. 1985. 
Preservation of freeze-dried liposomes by trehalose. Arch Biochem Biophys, 
242, 240-7. 
 
40) Crowe, L. M., Reid, D. S. & Crowe, J. H. 1996. Is trehalose special for preserving 
dry biomaterials? Biophys J, 71, 2087-93. 
 
41) Cui, J., Li, C., Deng, Y., Wang, Y. & Wang, W. 2006. Freeze-drying of liposomes 
using tertiary butyl alcohol/water cosolvent systems. Int J Pharm, 312, 131-6. 
 
42) Daoust 1958. The cell population of liver tissue and the cytological reference 
base. Ann. Inst. Biol. Sci. Publ., 4, 3-10. 
 
43) Desangle, V. 1992. Recherche d'un phénomène d'induction des cytochromes 
P450 par un xénobiotique: utilisation d'hépatocytes de rat adulte en culture 
cellulaire. Paris. 
 
44) El-Wahsh, M. 2007. Liver graft preservation: an overview. Hepatobiliary Pancreat 
Dis Int, 6, 12-6. 
 
45) Enat, R., Jefferson, D. M., Ruiz-Opazo, N., Gatmaitan, Z., Leinwand, L. A. & 
Reid, L. M. 1984. Hepatocyte proliferation in vitro: its dependence on the use 
of serum-free hormonally defined medium and substrata of extracellular 
matrix. Proc Natl Acad Sci U S A, 81, 1411-5. 
 
46) Endo-Pharmaceuticals 2006. Depodur® (morphine sulfate extended-release 
liposome injection). Chadds Ford, Etats-Unis. 
 
47) Frajeville, F. 1994. Lyophilisation des liposomes. Paris 11. 
 
48) Frisch, B., Carriere, M., Largeau, C., Mathey, F., Masson, C., Schuber, F., 
Scherman, D. & Escriou, V. 2004. A new triantennary galactose-targeted 
PEGylated gene carrier, characterization of its complex with DNA, and 
transfection of hepatoma cells. Bioconjug Chem, 15, 754-64. 
 
49) Fumoto, S., Kawakami, S., Shigeta, K., Higuchi, Y., Yamashita, F. & Hashida, M. 
2005. Interaction with blood components plays a crucial role in 
asialoglycoprotein receptor-mediated in vivo gene transfer by galactosylated 
lipoplex. J Pharmacol Exp Ther, 315, 484-493. 
 
50) Gates, G., Henley, K., Pollard, H., Schmidt, E. & Schmidt, F. 1961. The cell 
population of human liver. J Lab Clin Med., 57, 182-4. 
 
51) Gatmaitan, Z., Jefferson, D. M., Ruiz-Opazo, N., Biempica, L., Arias, I. M., 
Dudas, G., Leinwand, L. A. & Reid, L. M. 1983. Regulation of growth and 
differentiation of a rat hepatoma cell line by the synergistic interactions of 
hormones and collagenous substrata. J Cell Biol, 97, 1179-90. 
 
52) Geuze, H. J., Slot, J. W., Strous, G. J. & Schwartz, A. L. 1983. The pathway of 
the asialoglycoprotein-ligand during receptor-mediated endocytosis: a 
88 
 
morphological study with colloidal gold/ligand in the human hepatoma cell line, 
Hep G2. Eur J Cell Biol., 32, 38-44. 
 
53) Glavas-Dodov, M., Fredro-Kumbaradzi, E., Goracinova, K., Simonoska, M., Calis, 
S., Trajkovic-Jolevska, S. & Hincal, A. A. 2005. The effects of lyophilization on 
the stability of liposomes containing 5-FU. Int J Pharm, 291, 79-86. 
 
54) Gordon, J. L. 1986. Extracellular ATP: effects, sources and fate. Biochem J, 233, 
309-19. 
 
55) Goulet, F., Normand, C. & Morin, O. 1988. Cellular interactions promote tissue-
specific function, biomatrix deposition and junctional communication of primary 
cultured hepatocytes. Hepatology, 8, 1010-8. 
 
56) Gregoriadis, G. 1993. Liposome Technology, Londres, Royaume Uni, CRC. 
 
57) Grewal, H. P., Willingham, D. L., Nguyen, J., Hewitt, W. R., Taner, B. C., Cornell, 
D., Rosser, B. G., Keaveny, A. P., Aranda-Michel, J., Satyanarayana, R., 
Harnois, D., Dickson, R. C., Kramer, D. J. & Hughes, C. B. 2009. Liver 
transplantation using controlled donation after cardiac death donors: an 
analysis of a large single-center experience. Liver Transpl, 15, 1028-35. 
 
58) Griffin, E. & Miller, L. 1973. Effects of hypothyroidism, hyperthyroidism, and 
thyroxine on net synthesis of plasma proteins by the isolated perfused rat liver. 
J Biol Chem, 248, 4716-4726. 
 
59) Guyomard, C., Chesne, C., Meunier, B., Fautrel, A., Clerc, C., Morel, F., Rissel, 
M., Campion, J. P. & Guillouzo, A. 1990. Primary culture of adult rat 
hepatocytes after 48-hour preservation of the liver with cold UW solution. 
Hepatology, 12, 1329-36. 
 
60) Haidara, K., Marion, M., Gascon-Barre, M., Denizeau, F. & Averill-Bates, D. A. 
2008. Implication of caspases and subcellular compartments in tert-
butylhydroperoxide induced apoptosis. Toxicol Appl Pharmacol, 229, 65-76. 
 
61) Haidara, K., Morel, I., Abalea, V., Gascon Barre, M. & Denizeau, F. 2002. 
Mechanism of tert-butylhydroperoxide induced apoptosis in rat hepatocytes: 
involvement of mitochondria and endoplasmic reticulum. Biochim Biophys 
Acta, 1542, 173-85. 
 
62) Han, Y. Y., Huang, L., Jackson, E. K., Dubey, R. K., Gillepsie, D. G. & Carcillo, J. 
A. 2001. Liposomal atp or NAD+ protects human endothelial cells from energy 
failure in a cell culture model of sepsis. Res Commun Mol Pathol Pharmacol, 
110, 107-16. 
 
63) Harrigan, P. R., Madden, T. D. & Cullis, P. R. 1990. Protection of liposomes 




64) Hattori, Y., Kawakami, S., Yamashita, F. & Hashida, M. 2000. Controlled 
biodistribution of galactosylated liposomes and incorporated probucol in 
hepatocyte-selective drug targeting. J Control Release, 69, 369-377. 
 
65) Hays, L. M., Crowe, J. H., Wolkers, W. & Rudenko, S. 2001. Factors affecting 
leakage of trapped solutes from phospholipid vesicles during thermotropic 
phase transitions. Cryobiology, 42, 88-102. 
 
66) Higuchi, Y., Kawakami, S., Fumoto, S., Yamashita, F. & Hashida, M. 2006. Effect 
of the particle size of galactosylated lipoplex on hepatocyte-selective gene 
transfection after intraportal administration. Biol Pharm Bull, 29, 1521-1523. 
 
67) Hincha, D. K., Zuther, E., Hellwege, E. M. & Heyer, A. G. 2002. Specific effects of 
fructo- and gluco-oligosaccharides in the preservation of liposomes during 
drying. Glycobiology, 12, 103-10. 
 
68) Hincha, D. K., Zuther, E. & Heyer, A. G. 2003. The preservation of liposomes by 
raffinose family oligosaccharides during drying is mediated by effects on 
fusion and lipid phase transitions. Biochim Biophys Acta, 1612, 172-7. 
 
69) Hou, X. P., Wang, L., Wang, X. T. & Li, S. 2003. [Study on the hepatocytic cell 
targetability of liposomes]. Yao Xue Xue Bao, 38, 143-146. 
 
70) Inex-Pharmaceuticals & Enzon-Pharmaceuticals 2004. Oncologic Drugs Advisory 
Committee, Marqibo. 
 
71) INSERM, E. c. 2009. Transplantations d'organe, quelles voies de recherche?, 
Paris. 
 
72) Iobst, S. T. & K., D. 1996. Selective sugar binding to the carbohydrate recognition 
domains of the rat hepatic and macrophage asialoglycoprotein receptors. J 
Biol Chem., 271, 6686-93. 
 
73) Janssen, H., Janssen, P. H. & Broelsch, C. E. 2003. Celsior solution compared 
with University of Wisconsin solution (UW) and histidine-tryptophan-
ketoglutarate solution (HTK) in the protection of human hepatocytes against 
ischemia-reperfusion injury. Transpl Int, 16, 515-22. 
 
74) Jin, Y., Li, J., Rong, L. F., Li, Y. H., Guo, L. & Xu, S. Y. 2005a. Anti-
hepatocarcinoma effects of 5-fluorouracil encapsulated by galactosylceramide 
liposomes in vivo and in vitro. World J Gastroenterol, 11, 2643-6. 
 
75) Jin, Y., Li, J., Rong, L. F., Lu, X. W., Huang, Y. & Xu, S. Y. 2005b. 
Pharmacokinetics and tissue distribution of 5-fluorouracil encapsulated by 
galactosylceramide liposomes in mice. Acta Pharmacol Sin, 26, 250-6. 
 
76) Jousset, N., Jacob, J. P., Gaudin, A., Mauillon, D., Penneau, M. & Rouge-
Maillart, C. 2009. [Recovery of transportable organs after cardiac arrest]. 




77) Karam, G., Compagnon, P., Hourmant, M., Despins, P., Duveau, D., Noury, D. & 
Boudjema, K. 2005. A single solution for multiple organ procurement and 
preservation. Transpl Int, 18, 657-63. 
 
78) Kawakami, S., Hattori, Y., Lu, Y., Higuchi, Y., Yamashita, F. & Hashida, M. 2004. 
Effect of cationic charge on receptor-mediated transfection using 
mannosylated cationic liposome/plasmid DNA complexes following the 
intravenous administration in mice. Pharmazie, 59, 405-8. 
 
79) Kawakami, S., Munakata, C., Fumoto, S., Yamashita, F. & Hashida, M. 2000a. 
Targeted delivery of prostaglandin E1 to hepatocytes using galactosylated 
liposomes. J Drug Target, 8, 137-42. 
 
80) Kawakami, S., Munakata, C., Fumoto, S., Yamashita, F. & Hashida, M. 2001. 
Novel galactosylated liposomes for hepatocyte-selective targeting of lipophilic 
drugs. J Pharm Sci, 90, 105-13. 
 
81) Kawakami, S., Wong, J., Sato, A., Hattori, Y., Yamashita, F. & Hashida, M. 
2000b. Biodistribution characteristics of mannosylated, fucosylated, and 
galactosylated liposomes in mice. Biochim Biophys Acta, 1524, 258-265. 
 
82) Kawakami, S., Yamashita, F., Nishikawa, M., Takakura, Y. & Hashida, M. 1998. 
Asialoglycoprotein receptor-mediated gene transfer using novel galactosylated 
cationic liposomes. Biochem Biophys Res Commun, 252, 78-83. 
 
83) Kawano, K., Nakamura, K., Hayashi, K., Nagai, T., Takayama, K. & Maitani, Y. 
2002. Liver targeting liposomes containing beta-sitosterol glucoside with 
regard to penetration-enhancing effect on HepG2 cells. Biol Pharm Bull, 25, 
766-70. 
 
84) Kett, V., McMahon, D. & Ward, K. 2005. Thermoanalytical techniques for the 
investigation of the freeze drying process and freeze-dried products. Curr 
Pharm Biotechnol, 6, 239-50. 
 
85) Khatri, K., Rawat, A., Mahor, S., Gupta, P. N. & Vyas, S. P. 2005. Hepatitis B 
surface protein docked vesicular carrier for site specific delivery to liver. J Drug 
Target, 13, 359-66. 
 
86) Kim, J. A., Kang, Y. S., Kim, Y. O., Lee, S. H. & Lee, Y. S. 1998. Role of Ca2+ 
influx in the tert-butyl hydroperoxide-induced apoptosis of HepG2 human 
hepatoblastoma cells. Exp Mol Med, 30, 137-44. 
 
87) Kim, J. S., He, L., Qian, T. & Lemasters, J. J. 2003. Role of the mitochondrial 
permeability transition in apoptotic and necrotic death after 
ischemia/reperfusion injury to hepatocytes. Curr Mol Med, 3, 527-35. 
 
88) Komatsu, H., Saito, H., Okada, S., Tanaka, M., Egashira, M. & Handa, T. 2001. 
Effects of the acyl chain composition of phosphatidylcholines on the stability of 





89) Konno, H., Matin, A. F., Maruo, Y., Nakamura, S. & Baba, S. 1996. Liposomal 
ATP protects the liver from injury during shock. Eur Surg Res, 28, 140-5. 
 
90) Korb, V. 2006. Formulation de liposomes d'ATP afin de maintenir le statut 
énergétique du greffon hépatique avant transplantation. Université Paris Sud 
11. 
 
91) Korb, V., Tep, K., Escriou, V., Richard, C., Scherman, D., Cynober, L., Chaumeil, 
J. & Dumortier, G. 2008. Current data on ATP-containing liposomes and 
potential prospects to enhance cellular energy status for hepatic applications. 
Crit Rev Ther Drug Carrier Syst, 25, 305-45. 
 
92) Krivakova, P., Labajova, A., Cervinkova, Z. & Drahota, Z. 2007. Inhibitory effect 
of t-butyl hydroperoxide on mitochondrial oxidative phosphorylation in isolated 
rat hepatocytes. Physiol Res, 56, 137-40. 
 
93) Kukral, J. C., Littlejohn, M. H., Williams, R. K., Pancner, R. J., Butz, G. W., Jr. & 
Starzl, T. E. 1962. Hepatic function after canine liver transplantation. Arch 
Surg, 85, 157-65. 
 
94) Kupiec-Weglinski, J. W. & Busuttil, R. W. 2005. Ischemia and reperfusion injury 
in liver transplantation. Transplant Proc, 37, 1653-6. 
 
95) Laham, A., Claperon, N., Durussel, J. J., Fattal, E., Delattre, J., Puisieux, F., 
Couvreur, P. & Rossignol, P. 1987. Liposomally-entrapped ATP: improved 
efficiency against experimental brain ischemia in the rat. Life Sci, 40, 2011-6. 
 
96) Laham, A., Claperon, N., Durussel, J. J., Fattal, E., Delattre, J., Puisieux, F., 
Couvreur, P. & Rossignol, P. 1988a. Intracarotidal administration of 
liposomally-entrapped ATP: improved efficiency against experimental brain 
ischemia. Pharmacol Res Commun, 20, 699-705. 
 
97) Laham, A., Claperon, N., Durussel, J. J., Fattal, E., Delattre, J., Puisieux, F., 
Couvreur, P. & Rossignol, P. 1988b. Liposomally entrapped adenosine 
triphosphate. Improved efficiency against experimental brain ischaemia in the 
rat. J Chromatogr, 440, 455-458. 
 
98) Lanir, A., Jenkins, R. L., Caldwell, C., Lee, R. G., Khettry, U. & Clouse, M. E. 
1988. Hepatic transplantation survival: correlation with adenine nucleotide 
level in donor liver. Hepatology, 8, 471-5. 
 
99) Latta, M., Kunstle, G., Lucas, R., Hentze, H. & Wendel, A. 2007. ATP-depleting 
carbohydrates prevent tumor necrosis factor receptor 1-dependent apoptotic 
and necrotic liver injury in mice. J Pharmacol Exp Ther, 321, 875-83. 
 
100) Lee, S. C., Yuk, H. G., Lee, D. H., Lee, K. E., Hwang, Y. I. & Ludescher, R. D. 
2002. Stabilization of retinol through incorporation into liposomes. J Biochem 




101) Lelong, G. 2007. Etude structurale et dynamique de solutions de sucre 
confinées. Thèse de doctorat.  Sous la direction de Saboungi M.L. Université 
d'Orléans. 
 
102) Lemasters, J. J., Qian, T., He, L., Kim, J. S., Elmore, S. P., Cascio, W. E. & 
Brenner, D. A. 2002. Role of mitochondrial inner membrane permeabilization 
in necrotic cell death, apoptosis, and autophagy. Antioxid Redox Signal, 4, 
769-81. 
 
103) Li, C. & Deng, Y. 2004. A novel method for the preparation of liposomes: freeze 
drying of monophase solutions. J Pharm Sci, 93, 1403-14. 
 
104) Liang, W., Levchenko, T., Khaw, B. A. & Torchilin, V. 2004a. ATP-containing 
immunoliposomes specific for cardiac myosin. Curr Drug Deliv, 1, 1-7. 
 
105) Liang, W., Levchenko, T. S. & Torchilin, V. P. 2004b. Encapsulation of ATP into 
liposomes by different methods: optimization of the procedure. J 
Microencapsul, 21, 251-261. 
 
106) Longmuir, K. J., Robertson, R. T., Haynes, S. M., Baratta, J. L. & Waring, A. J. 
2006. Effective targeting of liposomes to liver and hepatocytes in vivo by 
incorporation of a Plasmodium amino acid sequence. Pharm Res, 23, 759-
769. 
 
107) Lueckel, B., Bodmer, D., Helk, B. & Leuenberger, H. 1998a. Formulations of 
sugars with amino acids or mannitol--influence of concentration ratio on the 
properties of the freeze-concentrate and the lyophilizate. Pharm Dev Technol, 
3, 325-36. 
 
108) Lueckel, B., Helk, B., Bodmer, D. & Leuenberger, H. 1998b. Effects of 
formulation and process variables on the aggregation of freeze-dried 
interleukin-6 (IL-6) after lyophilization and on storage. Pharm Dev Technol, 3, 
337-46. 
 
109) Maitani, Y., Kawano, K., Yamada, K., Nagai, T. & Takayama, K. 2001. 
Efficiency of liposomes surface-modified with soybean-derived sterylglucoside 
as a liver targeting carrier in HepG2 cells. J Control Release, 75, 381-9. 
 
110) Managit, C., Kawakami, S., Yamashita, F. & Hashida, M. 2005. Effect of 
galactose density on asialoglycoprotein receptor-mediated uptake of 
galactosylated liposomes. J Pharm Sci, 94, 2266-2275. 
 
111) Mandal, A. K. & Das, N. 2005. Sugar coated liposomal flavonoid: a unique 
formulation in combating carbontetrachloride induced hepatic oxidative 
damage. J Drug Target, 13, 305-15. 
 
112) Mandal, A. K., Sinha, J., Mandal, S., Mukhopadhyay, S. & Das, N. 2002. 
Targeting of liposomal flavonoid to liver in combating hepatocellular oxidative 




113) Marin, M. & René, F. 2000. Lyophilisation, dossier F3240, Les techniques de 
l'ingénieur. 
 
114) Matsukawa, S., Yamamoto, M., Ichinose, K., Ohata, N., Ishii, N., Kohji, T., 
Akiyoshi, K., Sunamoto, J. & Kanematsu, T. 2000. Selective uptake by cancer 
cells of liposomes coated with polysaccharides bearing 1-aminolactose. 
Anticancer Res, 20, 2339-44. 
 
115) McTiernan, A., Whelan, J., Leahy, M. & Woll, P. J. 2006. A Phase II 
Nonrandomised Open-Label Study of Liposomal Daunorubicin (DaunoXome) 
in Advanced Soft Tissue Sarcoma. Sarcoma, 2006, 41080. 
 
116) Merrill, C. L., Ni, H., Yoon, L. W., Tirmenstein, M. A., Narayanan, P., Benavides, 
G. R., Easton, M. J., Creech, D. R., Hu, C. X., McFarland, D. C., Hahn, L. M., 
Thomas, H. C. & Morgan, K. T. 2002. Etomoxir-induced oxidative stress in 
HepG2 cells detected by differential gene expression is confirmed 
biochemically. Toxicol Sci, 68, 93-101. 
 
117) Miyajima, K., Tomita, K. & Nakagaki, M. 1986. Effect of saccharides on the 
freezing and thawing of liposome dispersion. Chem Pharm Bull (Tokyo), 34, 
2689-97. 
 
118) Mohammed, A. R., Bramwell, V. W., Coombes, A. G. & Perrie, Y. 2006. 
Lyophilisation and sterilisation of liposomal vaccines to produce stable and 
sterile products. Methods, 40, 30-8. 
 
119) Mohammed, A. R., Coombes, A. G. & Perrie, Y. 2007. Amino acids as 
cryoprotectants for liposomal delivery systems. Eur J Pharm Sci, 30, 406-13. 
 
120) Monbaliu, D., Crabbe, T., Roskams, T., Fevery, J., Verwaest, C. & Pirenne, J. 
2005. Livers from non-heart-beating donors tolerate short periods of warm 
ischemia. Transplantation, 79, 1226-30. 
 
121) Monroe, R. S. & Huber, B. E. 1994. The major form of the murine 
asialoglycoprotein receptor: cDNA sequence and expression in liver, testis 
and epididymis. Gene, 148, 237-44. 
 
122) Montalvo-Jave, E. E., Escalante-Tattersfield, T., Ortega-Salgado, J. A., Pina, E. 
& Geller, D. A. 2008. Factors in the pathophysiology of the liver ischemia-
reperfusion injury. J Surg Res, 147, 153-9. 
 
123) Montanari, J., Roncaglia, D. I., Lado, L. A., Morilla, M. J. & Romero, E. L. 2009. 
Avoiding failed reconstitution of ultradeformable liposomes upon dehydration. 
Int J Pharm, 372, 184-90. 
 
124) Mugabe, C., Azghani, A. O. & Omri, A. 2006. Preparation and characterization 
of dehydration-rehydration vesicles loaded with aminoglycoside and macrolide 




125) Murao, A., Nishikawa, M., Managit, C., Wong, J., Kawakami, S., Yamashita, F. 
& Hashida, M. 2002. Targeting efficiency of galactosylated liposomes to 
hepatocytes in vivo: effect of lipid composition. Pharm Res, 19, 1808-14. 
 
126) Nail, S. L., Jiang, S., Chongprasert, S. & Knopp, S. A. 2002. Fundamentals of 
freeze-drying. Pharm Biotechnol, 14, 281-360. 
 
127) Nakamori, K., Nakajima, T., Odawara, M., Koyama, I., Nemoto, M., Yoshida, T., 
Ohshima, H. & Inoue, K. 1993. Stable positively charged liposome during 
long-term storage. Chem Pharm Bull (Tokyo), 41, 1279-83. 
 
128) Nardo, B., Catena, F., Cavallari, G., Montalti, R., Di Naro, A., Faenza, A. & 
Cavallari, A. 2001. Randomized clinical study comparing UW and Celsior 
solution in liver preservation for transplantation: preliminary results. Transplant 
Proc, 33, 870-2. 
 
129) Neveux, N., De Bandt, J. P., Charrueau, C., Savier, E., Chaumeil, J. C., 
Hannoun, L., Giboudeau, J. & Cynober, L. A. 1997. Deletion of 
hydroxyethylstarch from University of Wisconsin solution induces cell 
shrinkage and proteolysis during and after cold storage of rat liver. 
Hepatology, 25, 678-82. 
 
130) Neveux, N., De Bandt, J. P., Chaumeil, J. C. & Cynober, L. 2002. Hepatic 
preservation, liposomally entrapped adenosine triphosphate and nitric oxide 
production: a study of energy state and protein metabolism in the cold-stored 
rat liver. Scand J Gastroenterol, 37, 1057-63. 
 
131) Neveux, N., De Bandt, J. P., Fattal, E., Hannoun, L., Poupon, R., Chaumeil, J. 
C., Delattre, J. & Cynober, L. A. 2000. Cold preservation injury in rat liver: 
effect of liposomally-entrapped adenosine triphosphate. J Hepatol, 33, 68-75. 
 
132) Nounou, M. M., El-Khordagui, L. K. & Khalafallah, N. 2005. Release stability of 
5-fluorouracil liposomal concentrates, gels and lyophilized powder. Acta Pol 
Pharm, 62, 381-91. 
 
133) Ntimenou, V., Mourtas, S., Christodoulakis, E. V., Tsilimbaris, M. & Antimisiaris, 
S. G. 2006. Stability of protein-encapsulating DRV liposomes after freeze-
drying: A study with BSA and t-PA. J Liposome Res, 16, 403-16. 
 
134) Ohtake, S., Schebor, C. & de Pablo, J. J. 2006. Effects of trehalose on the 
phase behavior of DPPC-cholesterol unilamellar vesicles. Biochim Biophys 
Acta, 1758, 65-73. 
 
135) Ohtake, S., Schebor, C., Palecek, S. P. & de Pablo, J. J. 2004a. Effect of pH, 
counter ion, and phosphate concentration on the glass transition temperature 
of freeze-dried sugar-phosphate mixtures. Pharm Res, 21, 1615-21. 
 
136) Ohtake, S., Schebor, C., Palecek, S. P. & de Pablo, J. J. 2004b. Effect of sugar-
phosphate mixtures on the stability of DPPC membranes in dehydrated 




137) Ohtake, S., Schebor, C., Palecek, S. P. & de Pablo, J. J. 2005. Phase behavior 
of freeze-dried phospholipid-cholesterol mixtures stabilized with trehalose. 
Biochim Biophys Acta, 1713, 57-64. 
 
138) Ortho-Biotech 2007. Doxil, Product Information. Ratinan, Etats-Unis. 
 
139) Osaka, S., Tsuji, H. & Kiwada, H. 1994. Uptake of liposomes surface-modified 
with glycyrrhizin by primary cultured rat hepatocytes. Biol Pharm Bull, 17, 940-
3. 
 
140) Ostrowska, A., Bode, D. C., Pruss, J., Bilir, B., Smith, G. D. & Zeisloft, S. 2000. 
Investigation of functional and morphological integrity of freshly isolated and 
cryopreserved human hepatocytes. Cell Tissue Bank, 1, 55-68. 
 
141) Paillet, C., Chamouard, V., Nageotte, A., Boillot, O., Colin, C. & Dumortier, J. 
2007. [Liver transplantation for chronic liver disease: hospital costs]. Presse 
Med, 36, 203-10. 
 
142) Parasassi, T., Giusti, A. M., Raimondi, M., Ravagnan, G., Sapora, O. & Gratton, 
E. 1995. Cholesterol protects the phospholipid bilayer from oxidative damage. 
Free Radic Biol Med, 19, 511-6. 
 
143) Park, I. K., Kim, T. H., Kim, S. I., Park, Y. H., Kim, W. J., Akaike, T. & Cho, C. S. 
2003. Visualization of transfection of hepatocytes by galactosylated chitosan-
graft-poly(ethylene glycol)/DNA complexes by confocal laser scanning 
microscopy. Int J Pharm, 257, 103-10. 
 
144) Park, J. H., Cho, E. W., Shin, S. Y., Lee, Y. J. & Kim, K. L. 1998. Detection of 
the asialoglycoprotein receptor on cell lines of extrahepatic origin. Biochem 
Biophys Res Commun, 244, 304-11. 
 
145) Perkins, E., Bao, W., Guan, X., Ang, C., Wolfinger, R., Chu, T., Meyer, S. & 
Inouye, L. 2006. Comparison of transcriptional responses in liver tissue and 
primary hepatocyte cell cultures after exposure to hexahydro-1, 3, 5-trinitro-1, 
3, 5-triazine. BMC Bioinformatics. 
 
146) Petit, T. 2004. Toxicité cardiaque des anthracyclines. Bull Cancer, 91, 159-65. 
 
147) Pisarenko, O. I., Solomatina, E. S., Ivanov, V. E., Studneva, I. M., Kapelko, V. I. 
& Smirnov, V. N. 1985. On the mechanism of enhanced ATP formation in 
hypoxic myocardium caused by glutamic acid. Basic Res Cardiol, 80, 126-34. 
 
148) Pokorny, H., Rasoul-Rockenschaub, S., Langer, F., Windhager, T., Rosenstingl, 
A., Lange, R., Konigsrainer, A., Ringe, B., Muhlbacher, F. & Steininger, R. 
2004. Histidine-tryptophan-ketoglutarate solution for organ preservation in 
human liver transplantation-a prospective multi-centre observation study. 




149) Powis, G., Melder, D. C. & Wilke, T. J. 1989. Human and dog, but not rat, 
isolated hepatocytes have decreased foreign compound-metabolizing activity 
compared to liver slices. Drug Metab Dispos., 17, 526-31. 
 
150) Pradeau, D., Stocco, J. & Chaumeil, J. C. 2008. [Solutions for organ 
preservation and other cardioplegic liquid formulations. Role of the hospital 
pharmacist]. Ann Pharm Fr, 66, 1-18. 
 
151) Puisieux, F., Fattal, E., Lahiani, M., Auger, J., Jouannet, P., Couvreur, P. & 
Delattre, J. 1994. Liposomes, an interesting tool to deliver a bioenergetic 
substrate (ATP). in vitro and in vivo studies. J Drug Target, 2, 443-8. 
 
152) Putz, G., Schmider, W., Nitschke, R., Kurz, G. & Blum, H. E. 2005. Synthesis of 
phospholipid-conjugated bile salts and interaction of bile salt-coated liposomes 
with cultured hepatocytes. J Lipid Res, 46, 2325-38. 
 
153) Pyne, A., Surana, R. & Suryanarayanan, R. 2002. Crystallization of mannitol 
below Tg' during freeze-drying in binary and ternary aqueous systems. Pharm 
Res, 19, 901-8. 
 
154) Qi, X. R., Yan, W. W. & Shi, J. 2005. Hepatocytes targeting of cationic 
liposomes modified with soybean sterylglucoside and polyethylene glycol. 
World J Gastroenterol, 11, 4947-52. 
 
155) Quintela, J., Gala, B., Baamonde, I., Fernandez, C., Aguirrezabalaga, J., Otero, 
A., Suarez, F., Fernandez, A. & Gomez, M. 2005. Long-term results for liver 
transplantation from non-heart-beating donors maintained with chest and 
abdominal compression-decompression. Transplant Proc, 37, 3857-8. 
 
156) Rambhatla, S., Obert, J. P., Luthra, S., Bhugra, C. & Pikal, M. J. 2005. Cake 
shrinkage during freeze drying: a combined experimental and theoretical 
study. Pharm Dev Technol, 10, 33-40. 
 
157) Ratheiser, K., Schneeweiss, B., Waldhausl, W., Fasching, P., Korn, A., 
Nowotny, P., Rohac, M. & Wolf, H. P. 1991. Inhibition by etomoxir of carnitine 
palmitoyltransferase I reduces hepatic glucose production and plasma lipids in 
non-insulin-dependent diabetes mellitus. Metabolism, 40, 1185-90. 
 
158) Rensen, P. C., Sliedregt, L. A., Ferns, M., Kieviet, E., van Rossenberg, S. M., 
van Leeuwen, S. H., van Berkel, T. J. & Biessen, E. A. 2001. Determination of 
the upper size limit for uptake and processing of ligands by the 
asialoglycoprotein receptor on hepatocytes in vitro and in vivo. J Biol Chem, 
276, 37577-84. 
 
159) Rohr, H. P., Lüthy, J., Gudat, F., Oberholzer, M., Gysin, C., Stalder, G. & 
Bianchi, L. 1976. Stereology: a new supplement to the study of human liver 
biopsy specimens. In: Popper H, S. F. (ed.) Progress in liver diseases. New 




160) Rossignol, P., Laham, A., Claperon, N., Delattre, J., Puisieux, F. & Couvreur, P. 
1988. [Is energy supply to the brain by ATP possible? Preliminary studies in 
rats subjected to repeated ischemia]. Bull Acad Natl Med, 172, 1129-34. 
 
161) Rueda Dominguez, A., Olmos Hidalgo, D., Viciana Garrido, R. & Torres 
Sanchez, E. 2005. Liposomal cytarabine (DepoCyte) for the treatment of 
neoplastic meningitis. Clin Transl Oncol, 7, 232-8. 
 
162) Samuel, D. 2003. Bioartificial liver: present and future. Transplantation, 75, 
1769-70. 
 
163) Sasaki, A., Murahashi, N., Yamada, H. & Morikawa, A. 1994. Syntheses of 
novel galactosyl ligands for liposomes and their accumulation in the rat liver. 
Biol Pharm Bull, 17, 680-5. 
 
164) Sasaki, A., Murahashi, N., Yamada, H. & Morikawa, A. 1995. Syntheses of 
novel galactosyl ligands for liposomes and the influence of the spacer on 
accumulation in the rat liver. Biol Pharm Bull, 18, 740-6. 
 
165) Scatton, O., Sepulveda, A. & Soubrane, O. 2009. [Living donor liver 
transplantation]. Presse Med, 38, 1266-71. 
 
166) Schon, M. R., Kollmar, O., Akkoc, N., Matthes, M., Wolf, S., Schrem, H., 
Tominaga, M., Keech, G. & Neuhaus, P. 1998. Cold ischemia affects 
sinusoidal endothelial cells while warm ischemia affects hepatocytes in liver 
transplantation. Transplant Proc, 30, 2318-20. 
 
167) Seglen, P. O. 1979. Hepatocyte suspensions and cultures as tools in 
experimental carcinogenesis. J Toxicol Environ Health, 5, 551-60. 
 
168) Shi, J., Qi, X. R., Yang, L., Fei, R. & Wei, L. 2006. [Liver targeting of cationic 
liposomes modified with soybean-derived sterylglucoside in vitro]. Yao Xue 
Xue Bao, 41, 19-23. 
 
169) Shimada, K., Kamps, J. A., Regts, J., Ikeda, K., Shiozawa, T., Hirota, S. & 
Scherphof, G. L. 1997. Biodistribution of liposomes containing synthetic 
galactose-terminated diacylglyceryl-poly(ethyleneglycol)s. Biochim Biophys 
Acta, 1326, 329-41. 
 
170) Shimizu, K., Asai, T., Fuse, C., Sadzuka, Y., Sonobe, T., Ogino, K., Taki, T., 
Tanaka, T. & Oku, N. 2005. Applicability of anti-neovascular therapy to drug-
resistant tumor: suppression of drug-resistant P388 tumor growth with 
neovessel-targeted liposomal adriamycin. Int J Pharm, 296, 133-41. 
 
171) Shimizu, K., Maitani, Y., Takahashi, N., Takayama, K. & Nagai, T. 1998a. 
Association of liposomes containing a soybean-derived sterylglucoside 
mixture with rat primary cultured hepatocytes. Biol Pharm Bull, 21, 818-22. 
 
172) Shimizu, K., Maitani, Y., Takayama, K. & Nagai, T. 1996. Characterization of 
dipalmitoylphosphatidylcholine liposomes containing a soybean-derived 
98 
 
sterylglucoside mixture by differential scanning calorimetry, Fourier transform 
infrared spectroscopy, and enzymatic assay. J Pharm Sci, 85, 741-4. 
 
173) Shimizu, K., Maitani, Y., Takayama, K. & Nagai, T. 1997. Formulation of 
liposomes with a soybean-derived sterylglucoside mixture and cholesterol for 
liver targeting. Biol Pharm Bull, 20, 881-6. 
 
174) Shimizu, K., Qi, X. R., Maitani, Y., Yoshii, M., Kawano, K., Takayama, K. & 
Nagai, T. 1998b. Targeting of soybean-derived sterylglucoside liposomes to 
liver tumors in rat and mouse models. Biol Pharm Bull, 21, 741-6. 
 
175) Shimizu, K., Tamagawa, K., Takahashi, N., Takayama, K. & Maitani, Y. 2003. 
Stability and antitumor effects of all-trans retinoic acid-loaded liposomes 
contained sterylglucoside mixture. Int J Pharm, 258, 45-53. 
 
176) Siow, L. F., Rades, T. & Lim, M. H. 2007. Characterizing the freezing behavior 
of liposomes as a tool to understand the cryopreservation procedures. 
Cryobiology, 55, 210-21. 
 
177) Skiba-Lahiani, M. 1995. Effet "in vitro" de liposomes de 
dilauroylphosphatidylcholine (PC12) encapsulant ou non de l'ATP sur le 
mouvement et la réaction acrosomique de spermatozoïdes humains. Paris XI. 
 
178) Skiba-Lahiani, M., Auger, J., Terribile, J., Fattal, E., Delattre, J., Puisieux, F. & 
Jouannet, P. 1995. Stimulation of movement and acrosome reaction of human 
spermatozoa by PC12 liposomes encapsulating ATP. Int J Androl, 18, 287-94. 
 
179) Sliedregt, L. A., Rensen, P. C., Rump, E. T., van Santbrink, P. J., Bijsterbosch, 
M. K., Valentijn, A. R., van der Marel, G. A., van Boom, J. H., van Berkel, T. J. 
& Biessen, E. A. 1999. Design and synthesis of novel amphiphilic dendritic 
galactosides for selective targeting of liposomes to the hepatic 
asialoglycoprotein receptor. J Med Chem, 42, 609-18. 
 
180) Soszynski, M. & Bartosz, G. 1997. Decrease in accessible thiols as an index of 
oxidative damage to membrane proteins. Free Radic Biol Med, 23, 463-9. 
 
181) Soukharev, S., Berlin, W., Hanover, J. A., Bethke, B. & Sauer, B. 2000. 
Organization of the mouse ASGR1 gene encoding the major subunit of the 
hepatic asialoglycoprotein receptor. Gene, 241, 233-40. 
 
182) Southard, J. H., van Gulik, T. M., Ametani, M. S., Vreugdenhil, P. K., Lindell, S. 
L., Pienaar, B. L. & Belzer, F. O. 1990. Important components of the UW 
solution. Transplantation, 49, 251-7. 
 
183) Stevens, P. J. & Lee, R. J. 2003. Formulation kit for liposomal doxorubicin 
composed of lyophilized liposomes. Anticancer Res, 23, 439-42. 
 
184) Sun, W. Q., Leopold, A. C., Crowe, L. M. & Crowe, J. H. 1996. Stability of dry 




185) Sun, X., Hai, L., Wu, Y., Hu, H. Y. & Zhang, Z. R. 2005. Targeted gene delivery 
to hepatoma cells using galactosylated liposome-polycation-DNA complexes 
(LPD). J Drug Target, 13, 121-8. 
 
186) Suzuki, T., Komatsu, H. & Miyajima, K. 1996. Effects of glucose and its 
oligomers on the stability of freeze-dried liposomes. Biochim Biophys Acta, 
1278, 176-82. 
 
187) Sweeney, L. G., Wang, Z., Loebenberg, R., Wong, J. P., Lange, C. F. & Finlay, 
W. H. 2005. Spray-freeze-dried liposomal ciprofloxacin powder for inhaled 
aerosol drug delivery. Int J Pharm, 305, 180-5. 
 
188) Szajner, S., Divoux, E., Faucher-Grassin, J. & Dupuis, A. 2006. Mise au point 
sur les solutions de conservation d'organes. Actualités pharmaceutiques 
hospitalières, 6, 55-60. 
 
189) Takahashi, N., Tamagawa, K., Shimizu, K., Fukui, T. & Maitani, Y. 2003. Effects 
on M5076-hepatic metastasis of retinoic acid and N-(4-hydroxyphenyl) 
retinamide, fenretinide entrapped in SG-liposomes. Biol Pharm Bull, 26, 1060-
3. 
 
190) Tanaka, K., Takeda, T., Fujii, K. & Miyajima, K. 1991. Freeze-drying of 
liposomes prepared by sonication and extrusion techniques. Chem Pharm Bull 
(Tokyo), 39, 2653-6. 
 
191) te Booy, M. P., de Ruiter, R. A. & de Meere, A. L. 1992. Evaluation of the 
physical stability of freeze-dried sucrose-containing formulations by differential 
scanning calorimetry. Pharm Res, 9, 109-14. 
 
192) Tep, K. 2007. Evaluation de liposomes à l'aide de cultures cellulaires 
hépatiques : applications aux liposomes d'ATP dans le cadre de la 
conservation du greffon hépatique. Université Paris Sud 11. 
 
193) Tep, K., Korb, V., Richard, C., Escriou, V., Largeau, C., Vincourt, V., Bessodes, 
M., Guellier, A., Scherman, D., Cynober, L., Chaumeil, J. C. & Dumortier, G. 
2009. Formulation and evaluation of ATP-containing liposomes including 
lactosylated ASGPr ligand. J Liposome Res, 19, 287-300. 
 
194) Terada, T., Iwai, M., Kawakami, S., Yamashita, F. & Hashida, M. 2006. Novel 
PEG-matrix metalloproteinase-2 cleavable peptide-lipid containing 
galactosylated liposomes for hepatocellular carcinoma-selective targeting. J 
Control Release, 111, 333-42. 
 
195) Torchilin, V. P. & Weissig, V. 2002. Liposomes a practical approach, Oxford, 
Royaume Uni, Oxford University Press. 
 
196) Tsuji, H., Osaka, S. & Kiwada, H. 1991. Targeting of liposomes surface-
modified with glycyrrhizin to the liver. I. Preparation and biological disposition. 




197) Tsvetkova, N. M., Phillips, B. L., Crowe, L. M., Crowe, J. H. & Risbud, S. H. 
1998. Effect of sugars on headgroup mobility in freeze-dried 
dipalmitoylphosphatidylcholine bilayers: solid-state 31P NMR and FTIR 
studies. Biophys J, 75, 2947-55. 
 
198) Ugwu, S., Zhang, A., Parmar, M., Miller, B., Sardone, T., Peikov, V. & Ahmad, I. 
2005. Preparation, characterization, and stability of liposome-based 
formulations of mitoxantrone. Drug Dev Ind Pharm, 31, 223-9. 
 
199) Ulukaya, E., Ozdikicioglu, F., Oral, A. Y. & Demirci, M. 2008. The MTT assay 
yields a relatively lower result of growth inhibition than the ATP assay 
depending on the chemotherapeutic drugs tested. Toxicol In Vitro, 22, 232-9. 
 
200) Vajdova, K., Graf, R. & Clavien, P. A. 2002. ATP-supplies in the cold-preserved 
liver: A long-neglected factor of organ viability. Hepatology, 36, 1543-1552. 
 
201) van Winden, E. C. 2003. Freeze-drying of liposomes: theory and practice. 
Methods in Enzymology. 
 
202) van Winden, E. C. & Crommelin, D. J. 1999. Short term stability of freeze-dried, 
lyoprotected liposomes. J Control Release, 58, 69-86. 
 
203) van Winden, E. C., Talsma, H. & Crommelin, D. J. 1998. Thermal analysis of 
freeze-dried liposome-carbohydrate mixtures with modulated temperature 
differential scanning calorimetry. J Pharm Sci, 87, 231-7. 
 
204) van Winden, E. C., Zhang, W. & Crommelin, D. J. 1997. Effect of freezing rate 
on the stability of liposomes during freeze-drying and rehydration. Pharm Res, 
14, 1151-60. 
 
205) Verma, D. D., Hartner, W. C., Levchenko, T. S., Bernstein, E. A. & Torchilin, V. 
P. 2005a. ATP-loaded liposomes effectively protect the myocardium in rabbits 
with an acute experimental myocardial infarction. Pharm Res, 22, 2115-20. 
 
206) Verma, D. D., Levchenko, T. S., Bernstein, E. A. & Torchilin, V. P. 2005b. ATP-
loaded liposomes effectively protect mechanical functions of the myocardium 
from global ischemia in an isolated rat heart model. J Control Release, 108, 
460-71. 
 
207) Vetter, R., Kott, M. & Rupp, H. 1995. Differential influences of carnitine 
palmitoyltransferase-1 inhibition and hyperthyroidism on cardiac growth and 
sarcoplasmic reticulum phosphorylation. Eur Heart J, 16 Suppl C, 15-9. 
 
208) Vickers, A. E. 2009. Characterization of hepatic mitochondrial injury induced by 
fatty acid oxidation inhibitors. Toxicol Pathol, 37, 78-88. 
 
209) Vidal®, E. d. 2007. Vidal®, Paris, France, Editions du Vidal®. 
 
210) Vincourt, V. 2010. Influence des solutions de conservation d'organe sur des 




211) Vreugdenhil, P. K., Belzer, F. O. & Southard, J. H. 1991. Effect of cold storage 
on tissue and cellular glutathione. Cryobiology, 28, 143-9. 
 
212) Wang, S. N., Deng, Y. H., Xu, H., Wu, H. B., Qiu, Y. K. & Chen, D. W. 2006a. 
Synthesis of a novel galactosylated lipid and its application to the hepatocyte-
selective targeting of liposomal doxorubicin. Eur J Pharm Biopharm, 62, 32-8. 
 
213) Wang, T., Deng, Y., Geng, Y., Gao, Z., Zou, J. & Wang, Z. 2006b. Preparation 
of submicron unilamellar liposomes by freeze-drying double emulsions. 
Biochim Biophys Acta, 1758, 222-31. 
 
214) Wolkers, W. F., Oldenhof, H., Tablin, F. & Crowe, J. H. 2004. Preservation of 
dried liposomes in the presence of sugar and phosphate. Biochim Biophys 
Acta, 1661, 125-34. 
 
215) Wu, J., Liu, P., Zhu, J. L., Maddukuri, S. & Zern, M. A. 1998. Increased liver 
uptake of liposomes and improved targeting efficacy by labeling with 
asialofetuin in rodents. Hepatology, 27, 772-778. 
 
216) Xu, G. X., Xie, X. H., Liu, F. Y., Zang, D. L., Zheng, D. S., Huang, D. J. & 
Huang, M. X. 1990. Adenosine triphosphate liposomes: encapsulation and 
distribution studies. Pharm Res, 7, 553-7. 
 
217) Yan, X., Kuipers, F., Havekes, L. M., Havinga, R., Dontje, B., Poelstra, K., 
Scherphof, G. L. & Kamps, J. A. 2005. The role of apolipoprotein E in the 
elimination of liposomes from blood by hepatocytes in the mouse. Biochem 
Biophys Res Commun, 328, 57-62. 
 
218) Yang, D., Zhu, J., Zheng, Y., Ge, L. & Zhang, G. 2006. Preparation, 
characterization, and pharmacokinetics of sterically stabilized nimodipine-
containing liposomes. Drug Dev Ind Pharm, 32, 219-27. 
 
219) Yang, T., Cui, F. D., Choi, M. K., Lin, H., Chung, S. J., Shim, C. K. & Kim, D. D. 
2007. Liposome formulation of paclitaxel with enhanced solubility and stability. 
Drug Deliv, 14, 301-8. 
 
220) Yotsumoto, T., Naitoh, T., Kitahara, M. & Tsuruzoe, N. 2000. Effects of carnitine 
palmitoyltransferase I inhibitors on hepatic hypertrophy. Eur J Pharmacol, 398, 
297-302. 
 
221) Yu, H. Y. & Lin, J. H. 2000. Intracellular delivery of membrane-impermeable 
hydrophilic molecules to a hepatoblastoma cell line by asialoglycoprotein-
labeled liposomes. J Formos Med Assoc, 99, 936-41. 
 
222) Zhang, J. A., Anyarambhatla, G., Ma, L., Ugwu, S., Xuan, T., Sardone, T. & 
Ahmad, I. 2005. Development and characterization of a novel Cremophor EL 
free liposome-based paclitaxel (LEP-ETU) formulation. Eur J Pharm 




223) Zhang, W., van Winden, E. C., Bouwstra, J. A. & Crommelin, D. J. 1997. 
Enhanced permeability of freeze-dried liposomal bilayers upon rehydration. 
Cryobiology, 35, 277-89. 
 
224) Zhang, W., Wang, M., Xie, H. Y., Zhou, L., Meng, X. Q., Shi, J. & Zheng, S. 
2007. Role of reactive oxygen species in mediating hepatic ischemia-
reperfusion injury and its therapeutic applications in liver transplantation. 
Transplant Proc, 39, 1332-7. 
 
225) Zuidam, N. J., van Winden, E. C., de Vrueh, R. & Crommelin, D. J. 2002. 
Stability, storage, and sterilization of liposomes. Liposomes a practical 
approach. Oxford, Royaume Uni: Oxford University Press. 
 
 

